Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


g   c  w£> 


eooo3es75w 


^#^^*r7^ 


GIVEN  TO  THE  LIBRARY 
RV  ATT  SOITTS  COLLEGE 
•"XVI 


GENERAL  SYSTEM 


OF 


CHEMICAIL    KNOWJLEBGE, 


%c.  8sc, 


A 

GENKRAI,  SYSTEM 

or 

CHEMICAL  KNOWLEDGE* 

AVa    ITS 

APPLICATION 

TO  THZ 

PHENOMENA  OF  NATURE  AND  ART. 


BY  A.  r.  rOURCROY, 

Of  the  Natioiuil  Institate  of  France,  CounseHor  of  Stale,   Prolei 

of  Cheioiitry  at  Tuioui  Public  Establishmeuti,  Uembei 

of  many  Academiea,  £cc- 


IS  ELEVEN  VOLUMES. 
lOeiTHIB  WITH  A  SET  OF  SVtfOPTIC  TABlEa  IN  LARGE  FOUa 


BRIKTED  VOU  <:AS£Lt  AKD  DAVIES,  STBAND  ;  LOMCHAV 
AND  KBES,  G.  AND  J.  ROBINSON,  AND  J.  VALKES, 
I-aTEEHOSTEH-ROW  ;  TERVOB  AND  HOOD,  POULTRT  ; 
CLARKE  AND  SONS,  roHTUOA L-STHBET ;  CVTHELt 
ASn  HARTIS,  AND  OGILVY  AND  HON,  BOLBVBX  ; 
AND   S'    SAOBTER,   STRAND. 

lioi. 

W.  IVnt,  J*riBl«r,  OU  Baileif. 


TABLE  OF  CONTENTS 


OF   THE 


NINTH  VOLUME. 


EIGHTH    SECTION. 

Of  Animal  Subftances. 

FirftQfder  of  Fa6ls. — Generalities  refpefting  the 
Stru6luTe  and  the  Compofition  of  Animal 
Subftances. 

Page. 

Art.  I.  Of  the  StruSture  of  Animals .  - .  •         I 

Aet.  IL  Of  the  Fundiions  exercifed  by  the 

Organs  of  Animals •       \$ 

Art.  IIL  Of  the  Succejjion  andHiJiory  of 
Vol.  IX*  b  .        the 


• 


yi  TABLE    OF    CONTENTS. 

Page* 

the  Difcoveries   in  Animal  Che^ 
vtijiry --.-       53 

Aet.  IV.  Of  the  general  Refults  of  the 
Modern  Experiments  upon  Ani-- 
mal  Compounds.. 49 

Second  Order  of  Fafts.-r-Of  the  Chemical  Pro- 
perties or  Gharaders  of  Animal  Subftances 
in  general. 

Art.  I.  Of  the  general  Conjideration  of 

this  Order  of  FaBs... 57 

Art.  II-  Of  the  Properties  derived  from 
the  Adiion  of  Caloric  upon  Ani* 
m^l  Subjiances  in  general. ........      60 

Art.  III.  Of  the  Properties  of  Animal 

Matter  treated  by  the  Air. .--,--.      72 

Art.  JV.  Of  the  ABion  of  Water  upon 
Animal  Subjiances,  and  the  Cha- 
vaBeriftic  Properties  to  be  derived 
from  this  ABion -^ p      79 

A^T.  Vr  Of  the  ABion  of  the  Acids  upon 
Animal  SubJianceSy  conjtdered  as 
a  CharaQer  of  thefe  Subjiances  83 

Art.  VI.  Of  the  Properties  of  Animal 
Matters  derived  from  their  Alter  ^^ 

by  the  Alkalis  f...^ 93 

Art. 


tAfiit   OF    CONTENTS*  VU 

Page. 

Art.  Vn.  Of  the  Aaion  of  the  Saline 
Sub/lances^  the  Oxides  and  the  Me- 
tallic Salts  upon  Animal SubJianceSy 
conjidered  as  CharaBers  of  thefe 
Subjiances 9S 

Art,  Vill.  Of  the  A£tion  of  Vegetable 
Matters  upon    the  Afiimal  Sub^ 
fiances^  conjidered  as  generic  Cha-- 
'fii8ers  of  the  latter  ..,: *.     104    - 

Art.  IX.  Of  the  Property  of  forming  the 
Pruffic  andfome  other  Acids^  con- 
jidered as  CharaQers  of  the  Animal 
Compounds 110 

Art.  X.  Of  Putr^faBion  conjidered  as  a 
CharaBeriJiic  Property  of  Animal 
Subjiances 131 

%  * 

Third  Order  of  Faas.— Of  the  Pjoperties  of 
particular  Animal  Subflances , 

Art.  L  Of  the  Comparifon  and  ClaJJifca^ 
tion  of  the  different  Animal  Sub^ 
fiances. 

Sec.  I.  Of  the  different  Modes  of  their 

Clajfijication 153 

Table  containing  the  Divijion  and  ClaJJi^ 

fication  of  Animal  Matters    -. 1 64 

Art. 


t 


Tin  tABLE    OF    CONTENM. 

Fage. 

Art.  II.     Of  the  Blood. 

Sec;   I.       Hijlory    and   Analyfis   of  the 

Blood     i -.     169 

Sec.  II.     Of  the  entire  Blood. 175 

Sec.  III.     Of  the  ^Separation  and  Claf-^ 
fification  of  the  immediate  Mattrials 
of^tbe  Blood 183 

Sec.  I  V«  Of  the  Odorous  Exhalation     ....  185 

Sec.  V.  Of  the  Serum 188 

Sec.  yi.  Of  the  Coagultm^  or  Cruor    ....  200 

Sec.  VII.  Of  the  Colouring  Part     204 

Sec  •  VI 1 1 .  Of  the  Fibrous  Part  of  Fihrine  214 

Sec.  IX.  Of  the  principal '  Differences  of 

the  Blood    218 

Sec.  X;  Of  the  Alterations  of  which  the 

Blood  is  fufceptible  224 

Art.  III.  Of  the  Lymph 229 

Art.  IV.  Of  the  Fat  and  the  Sebacic  Acid        237 

Art.  V.  Of  the  Tranfpiration;  of  Sweat  and 

of  the  Humour  of  the  Internal  Cavities     269 

Art.  VI.  Of  the  Synovia  297 

Art.  VII.  Of  the  Cellular^  >  Membranous, 
TendinouSy  Aponeurotic,  Ligamentous, 
and  Glandular  Textures,  and  of  the 

Gelatin, 


TABLE  OF   CONTENTS*  IX 

Page. 

Gelatin,  or  the  Glue  which  thefe  Tex^ 
turcsyield  »^..«.., 311 

Art.  VIII.  OftheMufcular  or  Flejhy  Texture     331 

Art.  IX.  Of  the  Dermoid  Texture,  or  of 
the  Skin,  and  of  the  Epidermoid  Tex^ 
tare,  or  the  Epidermis      ....-•     347 

Art.  X.     Of  the  Corneous  Texture,  of  the 

Hairs,  and  of  the  Nails  or  Hoofs  ..^.     359 

Art.  XI.     Of  the  Cartilaginous  Texture-..^ .   373 

Art.  XII.  Of  the  OJfeous  Texture •»..     377 

Art.  XIII.  Of  the  Animal  Matters  con^ 
tained  in  the  OJfeous  Cavity  of  the  Cra- 
nium, or  proceeding  from  it     . . .  •     402 

Sec.   I.     Of  the    Cerebral   and  Nervous 

Pulp 403 

Sec.  II.     Of  the  Nervous  Fluid 416 

Sec.ili.     Of  the  Fluid  of  the  Ventricles 

.  of  the.  Brain 419 

Sec  .IV.     Of  the  Pineal  Concretions 420 

Sec.  V.  Of  the  Liquids  peculiar  to  the 
Eye-— Of  Aqueous, Vitreous,  andCryfiaU 
line  Humours,  and  of  the  Tears  .....     42  r 

Art.  XIV.   Of  the  Nafal  Mucus 432 

Art.  XV.  Of  the  Mucous  Humour  of  the 
Mouthy  of  the  Humour  of  the  Tonjils, 
of  the  Saliva,   of  the  Salivary  Cal^ 

I  culous. 


^ 


'/ 


X  TABLE  OF  C0:NTENTS. 

Page. 

culous,    and   of  the    Tart  at    of  the 
Teeth    -.-., i 440 

Art.  XVI .    Of  the  Cerumen  of  the  Ears. ...     45 1 

Art.  XVIL  Of  the  Tracheal  and  Bron^ 
chial  Humours — Of  the  Pulntonary 
Gas^  and  of  the  Calculous  Concretions 
(f  the  Lungs ..^ .«..     460 

Art.  XVm.  Of  Milk  and  its  different 
Economical,  Chemical,  Alimentary,  and 
Medicinal  Properties 

Sec.  I.     Natural  Hijiory,  or  Formation  of 

Milk 468 

Sec.  !!•     Of  the  Phyjical  Properties  of 

Milk 478 

Sec.  III.     Chemical  Examination  of  the 

entire  Milk  ..'..»* 4^2 

Sec.  IV.     Of  the    Serum    of  .MUk,  or 

Whey     ..-.*..     496 

Sec.   V.     Of    the     Cafeous   Matter    or 

Cheefe 513 

Sec.  VI.     Of  the.   Butyraceous   Matter, 

and  of  Butter     514 

Sec.  VII.  Of  the  different  Kinds  of 
Milk,  compared  with  that  of  the 
Cow., w. 534 

A  Woman's 


TABXE    OF    CONTENTS.  XI 

Page* 

A  Woman* s  Milk 535 

B  Milk  of  ihe  Jfs  538 

C  Goars  Milk  539 

D  Ewe* s  Milk ,  540 

E  Mare* s  Milk ;  541 

F  Materials  of  the  different   Milks 

compared  wilb  each  other  ........  543 

6«:*VIII,     Of  the  Ufes  of  Milk 556 


SYSTEM 


OF 


CHEMICAL  KNOWLEDGE. 


•     'M 


I  ■ 


EIGHTH  SECTION. 
Of  the  Animal  Suhjiances. 
FIRST   ORDER   OF  FACTS. 


Generalities  refpeQing  the  StruBure  and  the 
Compofition  of  the  Animal  Subjiances. 

Article  I. 


Of  the  StruBure  of  Animals. 


&X, 


1.  As  I  have  conftantly  proceeded  in  the  ex- 
amination of  the  chemical  properties  of  natural, 
bodies  from  the  mo  ft  (imple  to  the  mote  com* 
pounded^  it  is  lieceffary  that  I  ihould  place  the 
animal  matters  after  the  vegetable,  becaufe  they 
are  of  a  more  complicated  order  of  compofition. 
Accordingly  their  analyfis  being  more  difficult, 
is  lefs  advanced,  and  the  refults  that  are  drawn 
from  them  are  lefs  numerous  and  lefs  certain. 

Vol.  IX.  B  What- 


S  STRUCTURE   OF  ANIMALS. 

Whatever  differences  axe  obferved  between  thele 
two  claffes  of  obje6te,  there  exifts,  however, 
infinitely  more  relations  between  the  animal 
and  the  vegetable  fubftances  than  between 
the  latter  and  the  foffil  matters  that  have 
be^n  ti:eatc4  of  before  them;  on  account  of 
thefe  analogie;s  the  animal  matters  fliall  here 
be  confidered  in  the  fame  manner  as  the  vege- 
table, though  witkiew«r  detaik^  as  their  hiflory 
is  lefs  complete.  I  ihall  comprehend  all  that 
appertains  to  their  chemical  properties  under 
four  orders  of  fads. 

The  firft  ihaU  prefent  what  is  requifite  to  be 
known  concerning  their  ftrufture  and  their 
general  prc^erties  both  as  living  bodies  and 
as  particular  compounds,  in  order  to  render 
the  expofition  of  their  chieix)ical  properties  fuf* 
ficiently,  intelligible* 

In  the  fecond  order  of  fads  I  ihall  exhibit 
the  whole  of  their  general  chemital  chara6lers 
or  the  feries  of  their  diftinftive  properties  dif- 
covered- by  chemical  inilruments. 

The  third  order  of  fads  fliall  be  devoted  to 
the  hiftory  of  the  chemical  properties  of  each 
particular  animal  matter. 

Laftly,  I  Ihall  refer  to  the  fourth  order  of 
fads  which  will  terminate  this  fedion,  the  ap- 
plications of  the  chemical  properties,  both 
general  and  particular  to  the  exercife  of  their 
fundions,  and  to  the  bafes  of  phyfiolqgy  or 
1  pbyfics. 

a.  The. 
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%  The  firft  fa6l,  which,  as  one  of  the  moft 
remarkable,  firikes  in  the  moft  forcible  manner 
the  mind  of  every  obferver  whb  compares  the 
animals  with  the  other  natural  bodies,,  is  their  ex- 
iftence  as  fubotdinate  to  that  of  the  vegetables. 
There  is  no  one  who  does  not  conceive  that 
jkrithaut  the  plants  no  animals  could  ekift,  and 
that  it  is  from  them  that  they  derive  the 
liourifhment  which  the  mineral  fubftanccs  can* 
not  afford  them.  Thus  the  vegetables,  confi- 
dered  with  refped  to  the  rank  which  they 
occupy  in  the  fcale  of  beings,  and  to  th^  re^ 
iations  which  exift  between  them  and  the  other 
produ6lions  of  Nature,  are  placed  in  the  mid- 
dle between  the  foflils  and  the  animals.  They 
borrow  elements  from  the  firft,  they  combine 
them  three  and  three  by  the  power  of  vegeta* 
tion ;  they  prepare  by  the  aid  of  this  combina-^ 
tion  the  alimentary  matter  for  animals,  they 
draw  from  the  bofom  of  the  earth  fubftances 
which  they  bring  to  its  furface,  and  which  they 
aflimilatei  in  fuch  a  manner  as  to  render  them 
proper  for  the  fupport  of  animal  life :  they  can 
exift  .without  the  animals,  but  thcfe  cannot 
exift  without  them,  and  if  they  are  not  pofterior 
to  them  in  their  formation,  they  can  only  be 
their  cSbntemporaries. 

3.  It  follows  from  this  confid^ration,  that  as 
the' true  problem  of  the  nature  of  the.  vegeta- 
ble fubftances  compared  with  the  mineral  mat- 
ters cenfifts  in  the  formation  of  the  former  at. 
the    expcnfe  of  the  latter  by  tlie  vegetative 
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power,  that  of  the  knowledge  of  animal  fub- 
tlances  compared  with  the  vegetable  muft  be 
comprehended  in  the  inveftigation  of  the  con- 
verfion  of  the  latter  into  the  former.  An  ani- 
mal of  a  given  weight  grows  in  a  proportioa 
alfo  given,  and  in  all  its  organs  at  the  fame 
time.  The  augmentatioa  of  bulk  which  it^ 
experiences  can  proceed  only  from  the  vege*- 
table  matter  which  it  adds  to  its  original  weights 
This  fmgle  fad  well  afcertained  proves  incon- 
teftibly  that  the  vegetable  fubftances  js  convert-^ 
ed  into  its  own  body,  and  becomes  animal  fub- 
ftance  by  a  power  innate  in  the  body  of  thii 
animal,  a  power  ^vhichi^  termed  a7iimatlzation; 
and  It  flio ws  at  the  fame  time  that  it  is  by  dif* 
covering  the  laws,  the  phenomena,  and  thecaufes 
of  this  converfion,  that  we  Ihall  be  able  to  ac- 
quire a  knowledge  of  the  nature  of  the  materials 
which  compofe  its  body.  •     - 

4.  In  order  to  acquire  this  knowledge,  fo 
very  difficult  to  be  obtained,  and  with  re- 
fped  to  which  we  have  hitherto  only  a  few 
data,  it  is  fufficiently  evident  that  it  is  indif- 
penfably  neceflarywe  IhouKl  firft  know  how  the 
animals  are  conltituted,  or  organized,  efpecially 
ia  comparifon  vv^ith  the  vegetables,  and  this  is 
what  I  here  term  their  (Iructure.  Rapid  and 
general  notions  upon  this  fubje6t  will  be  faffi- 
cient  for  otir  inquiries.  Naturalifts  define  ani»- 
mals  as  living  organized  beings,  which  change 
their  fituation,  move  themfelves,  tranfport  them->s 

feves  through  fpace,  and  arc  endowed  with  feniii- 

bility : 
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bility :  they  diftinguiih  them  fufficientjly  from 
vegetables  by  the  two  latter  properties ;  but  this 
very  loofe  diilin6iion  docs  not  fulfil  the  purpofe 
that  is  to  be  attained.  A  number  of  other 
ftill  more  ftriking  chara6lers  alfo  <Iifiifiguif)x 
animals  from  the  vegetables;  the  external  and 
internal  forms  differ  much  in  thefe  two  claffes 
of  organized  bodies.  A  flight  flcetch  of  thefe 
chara6lers  muft  precede  and  illuftrate  the  ftudy 
of  their  chemical  projjerties,  as  has  been  done 
with  refpefl  to  tlie  vegetables. 

5.  The  body  of  animals  refembles  that  of 
vegetables  only  in  a  vejy  few  fpecies.  We  find' 
it  divided  into  diflferent  regions  or  parts  of  a 
very  different  ftru6ture,  efpecially  in  the  b^ft 
organized  and  mod  perfeS  animals.  Of  thefe,^ 
are  particularly  diftinguiihed  the  "head,  the- 
trunk,  and  the  extremities. 

The  firlt,  including  in  the  cranium  the  im- 
portant organ  of  the  bmin,  and  the  origin  of 
the  nerves,  bearing  outwardly  the  principal 
brgans  of  tl>e  fenfes,  eftabliihes  a  diredl  com- 
munication and  re-a]6tion  with  all  the  external^ 
objediis  by  the  eyes,  the  ears,,  and  the  noftrils* 
The  cavity  of  the  mouth,  M-hioh  is  placed  in 
it,  conduAs  to  the  organs  of  digeftionand  of 
refpiration,  and  beginjs  each  of  thefe  func- 
tions. •     • 

The  trunk  compofed  of;  vertcbne  fupports  a 
firft  offeous  mufcularjahd  tnembranous  cavity, 
in  which  are- lodged  the  heart  and  the  Jarge 
veflels,    the  hmgs^   atxd  the  trachea;  another 

.     ■  •  ^''"':  '''  .  '■^'-  jCavity- 
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cavity  provided  only  with  mufclcs  and  mem- 
branes in  front,  in  which  are  difpofed  under  the 
diaphragm,  which  feparates  it  from  the  thorax, 
>^the  vifcera  of  digeftion,  the  ftomach,  the  in- 
teftinesj  th6  pancreas,  the  fpleen,  and  the  liver, 
the  internal  organs  of  generation  diftributed, 
differently  in  two  individuals  which  form  the 
fexes  in  the  greater  number  of  animals,  and 
alfo  thofe  which  fecrcte  the  urine. 

The  limbs  or  extremities,  the  one  fuperipr  or 
anterior,  the  other  inferior  or  pofterior,  formed 
of  bones  in  their  centre,  of  mufcles  which  cover 
and  move  them  one  upon  the  other  like  levers, 
terininited  at  their  extremity  the  moft  remote 
from  the  trunk  by  divifions  more  or  lefs  regular, 
fcrve  the  animals  for  feizing  or  repelling  bodies, 
for  removing  them  from,  or  bringing  them 
nearer  to  them,  and  for  bringing  thetn  into  the 
medium  which  they  inhabit.  '  ^ 

6.  Thefe  three  grand  paits  of  the  body  of 
animals,  the  head,  the  trunk,  iand  the  eitremi-' 
ties. though  very  different  in  their  ufes  and  ap^ 
parent  ftru6lure,  are,  h<>wever,  formed ^  of  fibres ' 
and  larahias  which  conftitute  textwes  or  ki«(f^ 
of  organs  which  are  found  throughout.  Thefe 
orgalns,  the  firft  foundations  of  theianimal  body-, 
are  the  botres,  the  blood,,  and  lymphatic  veffels, 
the  glands  and  the  nerves.  .    « 

The  bone$  are  the  foH^  paints  which  deter- 
mine the  formirf  the  body  to  which  they  give 
extent  abd  fplidity^;-  They  are  connefted  with 
each  other  by  folid  itfdmbranes  which  are  termed 
ligaments  ;  their  articular  furfaces  are  covered 

with 
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with  a  white  layer,  lefs  hard  thaii  themfelVes, 
CDitipreffible  and  polifhed,  called  ^artilage^  und 
moiftened  in  dieir  articulations  with  an  Uttfe-^ 
tuou3  liquid  czXXtilfyno'oia, 

Over  the  bones  are  applied  bundles  i^(  fibres^ 
united  into  larger  bundles,  defiined  to  ^ufe  th« 
bones  to  roll  one  upon  the  othet*,  and  which 
are  called  rmfck^ ;  they  have  at  tlieir  ex- 
tremities white  cords,  which  effeft  their  at*- 
tacliment  or  infertion  into  the  bones;  and 
are  termed  tendons ;  they  are  outwardly  fur- 
rounded,  and  held  together  by  hard  elaflic 
membranes,  with  .brilliant  fibres,  which  are 
called  aponeurofes.  The  mufcles  are  the  organs 
of  motion,  and  give  the  'external  fortti,  the 
torofity,  the  roundnefs,  the  projections,  and  the 
depreffions  of  the  furface. 

Tubes  or  ftrong  membranous  veflels,  pro- 
ceeding from  the  cavities  of  the  upper  part  of 
the  heart,  ramified  and  extended  from  thence 
throughout  the  whole  body,  conveying  the 
blood  whiph  dilates  them,  -  and  caufes  them  to 
beat,  apd  thefe  are  known  by  the  name  of  er^ 
ieries.  At  their  extrfeme  terminations  they 
open  into  other  tubes  or  yeffels,  which  are  lefs 
dilated,  lefs  elaftic,  and  lefs  refitting,  which 
take  up  the  blood,  and  carry  it  from  the  ra- 
mifications to  the  branches,  and  to  the  trunks 
in  the  cavities  ofthebafein  the  heart;  thefe 
are  the  veins.  Thefe  two  orders  of  canals  form 
together  the  whole  of  the  blood  veflels.      - 

.Under 
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yndr'  *lw  *"•  ■"'  *o*=a'  ^J^^  mufcles,  i 
(rr  *w*cr  '«!  TriTck  ahm,   tranfparent,  tot 

.-  -- >'tl-vrnt  places  by  iiUerio 

.:  :.  traDrpareot  liquid 
lid  from  everj'  part 
-  rable  times,  and  a] 
iliind  the    inteftiue 
■-!i(  V  carry  the  liquid 
.  1  \>iif,  iwo,  or Ihiee trunks 
';  ihorax,  and  open  inco  i 
1  Uf  heart,  irhere  the  liquk 
\>-d  with  the  veaou*  blood 
iij  abforbents,  or  lymphs' 
Orf*  «r<""'tiiiirui(hed  into  the  fuperfici* 
(  fLf  «)(V*>,  tlii.v  lu*  very  much  varied  ir 
_,  ,         ,  ■    iuiiumerabie  in  their  mafe 

iiifl  of  dififeftion,  is  mizec 
uli  ihfv  contaio  io  ibe  ab- 
i»  (!.iiuvd  MJlii   it  into  Uie  veuoui 
iIhi  hrart     The  order  of  ablbrb- 
,ji;.j.,,    whiih    immediately  draw   in  the 
Jivlr  <"  •'"■  '"*"I''»WS  *re  particularly  diflin- 
-(IlliMl  liv  'hi'  tmiup  of  /flfi'cfl/  refelt. 

ffifft*"*  "'H'"""  "I  "»<?  l»ody  of  animals. wc 
^lifiHtlli'  •'(  hliiiitl  \t(1V)s.  contorted  in  all 

-  '    hiiviiig  tlitfcrent  forms,   con- 

Rt  I  III  r  by  very  fine  mem- 

ii'tmrd    ctifular   texture. 
M  iiMllcd  ti^t'llier,   interlaced 
h  «)lhi>i;  niid  forming  a  kind 
r*  miltfil  U'ith  oncxnothtT,  very 
various 
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various  in  their  volume,  are  terminated,  befides 
the  veins  whiph  receive  the  blood  again  froift 
them,  by  canals  more  or  lefs  wide,  by  referv^irt 
mora  or  lefs  ample,  which  pour  into  different 
regionis,  particular  fluids.  Thefe  circumfcribed 
colleftions  of  veffels  are  called  conglomerate 
glands.  In  this  clafs  or  rank,  the  brain,  the  la- 
chrymal glands,  which  prepare  the  tears,  the  pa-* 
rotids,  the  maxillary,  and  the  fublingual  glands 
which  fecrete  the  faliva,  the  thyroid,  placed  un- 
der the  larynx,  the  ufe  of  which  is  not  known, 
the  glands  of  the  mammaj,  which  prepare  the 
milk,  the  pancreas,  forming  the  pancreatic  juice 
poured  into  the  firft  of  the  inteftines,  the  liver, 
in  which  the  bile  is  prepared,  which  flows  to- 
gether with  the  preceding  fluid,  the  kidneys  in 
which  the  urine  is  fecreted,  and  the  tefticles,  the 
fource  of  the  femen.  The  abforbent  veffels 
united  into  fmaller  intertextures,  conftitute  al- 
moft  every  where,  but  efpecially  along  the  large 
blood-velfels  of  the  neck,  of  the  thorax,  and  . 
of  Jhe  extremities,  at  the  axillse,  &c.  conglo- 
bate glanSy  fo  called,  becaufe  they  are  frequently 
rounded  into  a  kind  of  globules. 

From  the  bafe  of  the  cerebrum,  the  cerebel- 
lum, the  medulla  oblongata,  and  the  fpinal 
marrow,  organs  placed  in  the  cranium  and  the 
vertebral  canal,  proceed  white  cords,  which  parfs 
out  through  holes,  or  fiHures,  and I'p read  them- 
felves,  dividing  into  branches,  into  ramifica-  ' 
tlons,  and  into  filaments,  more  and  more  mi- 
nute, into  ^^11  th^  bthj^Y  parts  with  the  arteries, 

the 
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the  veins,  and  the  abforbent  veffel*^  Thfey  rf* 
tablifh  a  communication  with  the  feat  Of  the 
fbnfation«  and  ideas,  and  (ferve  to  form  or  mo- 
dify  both,  as  wdl  aft  to  convey  the  caufe  of 
motion  according  to  the  impreffions  made  upon 
the  organs  of  the  l^nfes. 

All  thefe  textures  are  glued  together,  though 
diftin6t  and  eafily  feparable,  by  a  feries  of  very 
fine,  and  very  tranfparent,  flat  lanfielte,  forming 
between  themfelves  a  multitude  of  continuous 
and  communicating  cells,  on  which  account 
the  whole  has  been  called  the  cellular  texture.  ^ 
This  texture  retains  all  the  parts  in  their  re- 
fpedive  places ;  it  is  loofe  and  fufceptible  of 
diftention :  it  is  this  which  unites  the  mufcular 
fibres  into  fafciae,  the  different  velfels  into 
bundles.  It  fupports  fuch  a  great  quantity  of 
abforbent' veflels  upon  its  lamellae,  that  modem 
anatomifts  believe  it  to  be  intirely  formed  of 
them.  As  it  is  always  lucid ated  with  a  gluey 
and  mucilaginous  liquor,  it  has  alfo  been  called 
mucous  texture.  We  may  repreient  it  as  a 
Iponge  of  the  fame  form  as  the  animal  body, 
and  into  the  cavities  of  which  all  the  organs 
are  as  it  were  ftuffec^.  The  fat  is  depofited  in 
,  its  cells. 

7.  Befides  thefe  firft  organic  elements,  or  ge- 
neral textures,  which  extend  throughout  the 
whole  body  *of  animals,  which  enter  into  the 
formation  of  the  different  regions  of  this  body, 
we  muft  alfo  diftinguiih  ;  1.  An  organ,  named 
fometimcs  /w^/g**,  fomethn'es  bronchitej  fome^ 

times 
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times  trachea^  and  which  is  dellined  to  efiabliih 
acommunication^.an  uninterrupted  conta&be* 
tween  the  bloody  or  other  different  humoura  of 
animals  and  the  air,  or  the  aerated  water  which 
they  inhale;    2.  A  fyl^em   of  organs  conti^ 
nued  between  two  orifices,  frequently  placed 
at  the  two  oppofite  extremities  of  the  body, 
which  receives^   divides,  dijDTolves,  digefts  the 
aliments,  and  which  reprefi^ts  in  general  a 
canal  alternately  dilated  and  contra6kd^  pro^ 
vided  with  inftruments  and  liquids,  dellined  for 
bruifmg  or  diiTolving  the  alimentary  fubftances, 
to    which   canal    are   attached  conglomerate 
gla^ds,  which  pour  into  it  diffolvent  juices, 
specially  the   liver   and  the  pancreas;  3,  A 
third  fyftem  of  organs  defiined  to  perpetuate 
the  fpecies  by  generation,  partly  concealed  in 
the  interior  of  the  body,  partly  iituated  or  pro- 
jc6ling  outwardly,  divided  frequently  into  two 
fexesj  the  union  of  which,  urged  by  inftinft, 
is  necelHary  for  the  re-produftion  of  the  indivi- 
duals.    The  one  of  thde  fyftems  appears  to 
contain  the  individual  ready  formed,  but  void 
Qf  life;  this  is  the  female  oi^n,  or  the  agent 
of  the  feminine  fex;  the  other,  or  the  male 
■  Qrgan,  furnifhes  an  exciting  vivifying  h'quid, 
which  communicates  motion  and  life  to  the 
germ;  4.   A  fourth   fyftem  which  terminates, 
envelops,  and  contains  all  the  others  under  the 
form  of  tegumeniSy  which  cover  the  body,  and 
which  is  in  immediate  contaft  with  the  water, 
pr  the  air  in  which  the  animals  live. 
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8.  Each  of  the  claffes  of  organs,  of  which  t 
.  have  fpoken,  conftitutes  a  particular  fyftem, 

having  a  ftruAtire,  charafter^,  ufes,  and  nature, 
different  from  thofe  of  the  other  fyftems,  afibuated 
by  a  motion,  an  appetite,  a  manner,  a  fenfi- 
bility,  an  aftivity,  an  afped,  we  might  even 
fay  a  life,  which  is  peculiar  to  it.  Thus  we 
have  to  diftinguiih  in  the  anatomical  contexr 
ture  of  animals,  the  offeous,  or  folid  fupporting 
fyftem,  the  mufcqlar  irritable  fyftem,  the  fan- 
guiferpus  circulating  fy{temy  the  lymphatic  ab- 
forbent  fyftem,  the  glandular  /ecre^iw^  fyftem, 
the  utrsow^  fentient  fyftem,  the  cellular  com^ 
municating  ^nd  conneBing  fyftem,  the  pulmo- 
nary heatingy  fanguifying  fyftem,  the  alimeil-* 
tary,  or  digtfkive  aj^milating  fyftem,  the  genital 
perpetuating  fyftem,  and  the  cutaneous  perjpir- 
ing  fyftem.  Each  of  thefe  fyftems  is  conne^d 
with  the  others,  and  it  is  from  their  agreement, 
their,  aflbciation,  their  concord,  their  fimul- 
taneous  and  proportional  aftion,  that  the  af- 
fe^iion  of  the  animal  Economy  refults.  The 
more  of  thefe  fyftems  are  united  in  animals  the 
more  perfefl:  they  are.  Man,  who  has  them  iall, 
and  in  a  regular  and  juft  proportion,  is  greatly 
fuperior  to  all  the  other  animals.  The  divei> 
fities  of  force  and  energy,  varied  in  the  differ- 
ent fyftems,  and  their  a6lion,  conftitute  the  dif- 
ferent temperatures  in  the  fame  fpecies# 

9.  On  the  variation  of  relations  of  fymmetry, 
of  number,  of  proportion  between  thefe  fyf- 
tems, are  founded  the  differences  which  exift 
bet\^'een    the    animals    and.  the  claffifications 

';:.  *  which 
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which  have  been  made  amongft  them ;  begin- 
ning with  man,  ai^  defcending  through  degrees 
of  prganiQ  degradation^  more  or  lefs  percep- 
tible^ down  to  the  infeds,  the  worms,  and  the 
zoophytes,  in  whiQh  many  of  thefe  fyftems  are 
either  wanting  or  defedive,  for  .the  more  the 
anatomy  of  the  animals  advances,  the  more  we 
find  tl)^t  the  differences  between  them  coufift 
ratlier  in  the  little  harmony  between  the  fyftems 
of  the  organs  which  conftitute  them,  than  in 
the  want  or  total  abfence  of  thefe  fyftems,  as 
was  at, firft , believed.  .  Ariftotle  firft  perceived, 
and  this  beautiful  refult  has  fince  been  con- 

•  •      .  * 

firmed  by  innumerable  anatomical  obfervations^ 
that  the  differences  of  thefe  iuternal  fyftems  in 
the  body. .of  animals,  were  in  fome  degree  indi- 
cated by  great  differences  in  their  apparent 
org^s,  or  in  the  external  parts;  that  this  ftrik- 
aog  difparity  followed  and  announced,  efpeci- 
ally  ifx  the  extremes,  the  difference  of  the  moft 
important  fyftems,  thofe  of  the  ftomach,  of  the 
organs  of  refpiration,  of  the  brain,  and  of  the 
nerves.  The  fkin,  naked,  or  covered  >vith  hair, 
with  woqI,  provided  with  feathers,  covered  wnth 
fdales,  with  a  fliell,  the  extremities  more  or  lefs 
diffimihir,  long,  fliort,  defedive,  or  more  or  lefs 
divided  ;  the  fingers,  more  or  lefs  numerous  or 
divided  J  the  fpinal  column  terminated  below 
by  the  anus,  formed  pf, a  greater  or  lefs  number 
of  pieces  or  vertebrge^  prolonged  into  a  tail  more 
or  lefs  long,  the  face  vertical  or  oblique,  more 
or  kfs  oblong ;  the;  jaws  more  or  lefs  pron^inent, 

and 
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liSiNiuently  the  noftrils,  the  mouth,   and 

*«<  iAm<«tc;  more  or  lefs  elongated ;  the  craniam 

«w«^  s"C  lefs  finall,  the  forehead  more  or  lefs 

svjv^^tt*,  with  or  without  offeous  appendages 

»i  .V>ctt* :  the  occipital  foramen,  placed  more  or 

t^  ><ftmd,  and  in  a  line  more  or  lefs  approach- 

ri^^  cv^  the  horizontal,  or  vertical;  the  jaws,  de- 

iH»>c\l  v>f  teeth,  or  having  only  few,  or  only 

cvitHtu  clafles,  or  only  one  of  their  parts; — 

ilKi^  are  the  moft  remarkable  differences,   and 

uK>kl  important  charafters  M'hich  have  been  em- 

[^Kvv^  for  diftinguifhing  and  defcribing  the 

duiiitt^ils  from  their  divifion  into  clafles,  to  the 

(^p^rttion  of  genera.  ' 

1(V  According  to  this  varied  flrufture,  be- 
^iuning  with  the  moft  ftriking  differences, 
taken  from  the  heart,  with  two,  or  with  one 
intf  rior  cavity,  with  red  or  Avith  white  blood, 
circulating  either  entirely  or  only  in  part 
thfough  the  pulmonary  organ,  from  the  fto- 
mach  fmgle  or  multiplied,  from  the  brain  and 
the  nerves  more  or  lefs  abundant,  from  the 
imxle  of  generation,  \Sviparous,  or  oviparous, 
and  defcendins:  fuccefTivelv  to  the  confidera- 
tions  of  the  body,  provided  with  extremities, 
four,  or  only  two  in  number,  or  deftitute  of 
thefe  extremities,  of  the  varied  form  of  thefc 
parts,  and  of  their  divifion,  of  the  number,  of  the 
fituation,  of  the  relation,  of  the  teeth,  of  the  or- 
^f  maftication  in  general,  of  thefkin,  naked, 
with  hairs,  with  prickles,  with  fcales, 
—All  the  animals,  after  man,  the  chief  and 

primitive 
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l^dmitive  type  of  organized  beings/ have  been 
diiftioguifhed  into  eight  claiTes,  namely  the 
man^inftUa,  the  birds,  the  reptiles,  the  fiflies, 
the  teilacea,  the  infe6U,  the  worms,  and  the  200- 
phy  tes.  The  latter,  the  moft  degraded  in  their 
ftru&ure  and  their  funftions,  fixed  to  the  foil 
upon  which  they  have  been  produced,  reduced 
ahnoft  to  the  condition  of  the  vegetables,  to 
which  they  approach,  and  with  which  th^y 
have  long  been  qonfounded,  form  thelaft  degree 
in  the  fcale  of  animals.  Without  entering  upon 
this  divifion  and  this  clafTification,  into  details 
foreign  to  my  objedi:,  I  ihall  content  myfelf 
with  obferving,  that  all  the  beings  compre- 
hended in  thefe  ten  clafles,^  at  the  bead  of 
which  man  ought  to  be  placed  in  a  particular 
and  diftin6|  rank;  though  he  has  the  moft 
ftriking  analogies  of  ftrufture  and  of  orginiza«- 
tion  with  the  mammalia,  refen;ible  each  other 
in  the  chara^ers  of  animality,  locomobility,  the 
.  commiunications  incelfantly  kept  up  with  the 
mediun^  which  they  inhabit,  the  prompt  atid 
fudden  re*a<9;ion  of  the  external  objefls  upoa 
their  fun6)iions,  and  efpecially  the  union  of  the 
digeiling,  xdrqulating,  refpiring,  moving,  fe»- 
tient,  and  generating  organs.  It  has  heen 
thought,  not  without  fome  foundation,  tjiat  the 
imo^enfe  tribes  of  which  thefe  fix  claflfes  of  ani*^ 
maJb  confilt  form  amongft  themfelves  a  con4ii<» 
nued  feries,  an  uninterrupted  ch^in  of  bein^ 
coniie^ied  by  relations  more  or  lefs  clofe,  aiwJ 
defcending, :  by  almoll  iufenfijbk .  gx^d^tioj^i 
:  /  ,         1  ^    from 
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from  man,  the  model  of  animals,  down  to  tW 
polypas,  the  microfcopiQ  animalcules^  and  the- 
fponge.  The  conftru6lion  of  this  chain  has 
much  occupied  the  naturalifts,  efpecially  Bon- 
net ;  and  if  their  inveftigations  have  not  in- 
.  tirely  anfwered  their  wiflics,  they  have  at  leaft 
had  the  advantage  of  enabling  them  to  com- 
pare thefe  beings  with  more  accuracy,  and  to 
find  between  them  relations  which  would  npt 
otherwife  have  been  fufpe^led. 


Article  II. 

Of  the  FunQions  exercifed  by  th^  Organs  of 

Animals. 

I,  IN  the  preceding  article  I  have  only 
Ipoken  of  the  general  ftru6lure  of  animals,  of 
their  parts^  and  of  their  organs,  in  order  to 
point  out  their  differences  from  the  vegetables, 
which  they  otherwife  referable  in  fome  general 
.properties.  It  was  a  general  notion  of  their 
anatomy  which  I  wiflied  to  give  ;  but  this  fuc- 
ein6l  account  of  their  organization,  reprefents 
as  yet  only  the  inanimate  machine,  and  as~  it 
prefents  itfclf  to  the  fcalpel  of  the  anatomift. 
We  Ihould  have  only  a  very  imperfefl  idea  of 
thefe  beings,  if  we  did  not  confider  their  ani- 
mated machine,  if  we  did  not  fee  their  parte 

re-afting 


te'i4<fting..^e  one^upon  tlie.otber,  and  a^uated 
by. Ute  mplipn  which  thq  Hving  force  co'mmu- 
nicat^jta  thepi..^  la  prpienjing,  a  fltetch  of 
tjiejex^icife  of  thia  force,  in, a  narrow  compafe,' 
I  have .  no  other  intention  than  to  afcertaia 
the  real  charaflcrs-.with  whifh,  animals-  are 
endowed,  inftead,  of  proceeding  Tjliudfold  in  the 
ea;am}^^tipn  of  their  chemical  properties,  which 
ai:e,tp:Dccupy  ,tl^f6;ieQion.    ■ .  , 

.  2,  The  animal  comiijg  ou^,  of  an  egg,  or  the 
Womb  of  its.  rnqtheir,  .after  liaving  received,,  by 
the-fecundatipn.ofits  germ,  tbe  motion  which 
a^illiatefitr.^pd.aftethavin";  experienced  injts, 
iflietfthi'anesjjeith^r  flaring  incubation  or  In  the' 
Utevus,.  lihe  ^rft  ^evelopn^ent?  which  inayk  out 
its.  taftitf,  and.  dbtevmine.  fu  fpecies,'  and  eyeri" 
variety,  [fi^I?  a  defiiny  wliich  all  manlemd 
<jbfer;veiyjqjjt^  Ifving  beings.  To  be.bornV 
to.^cj»afe,iai)iilk,  to  acquire  its  fuH'grow'tn; 
tpijieipf^^^fijJrToiiie  time  in  tlils  peifefc  uatej  td 
re-jm|4u(fe  bcip-gi  reiembliiig  itl'clf,  afterwards 
tod,eflUne,,;Md  gradually;  to  lofe  a  part  br  ijja 
forms,  its  powers  and  its  Xti'etigtli,  laftly.-tq 
jlfstifliin-jcoiifequeiice  even  of  the  cftbr^  wnicK 
^ftTeJiii[ipQited,its  cxiftencc  : — .this  is  the  circle 
'i(^i#)i,J^a|urehas  ninikcd  oiit  for  it,  and  whicfi 
CQpipr^h^uds.riie.  fJp^cftiop^Si.well  astlie  prin- 
.cipaVje-yenta  of  i^jHfe,,,,*Sh&  has  .placed  in  it  a 
PP.Hfet^,  ,wliich.  ,c^fes,^  ta.d^rye^  to^.tjike  an^ 
digeftits  nourilbment^  foon  to  alTimilate  it  with 
its.,o;^^.fuljftanee,,tO;aM^!nent  the  mafs  ofits 
jjofj^,;  })ttrepair,.its  ,Tj;g^,  jto^  c^i'jy .  i]iei  fnjper- 

XiOL.  IX,     '.  '*G    '"**        "  '  '  'fluoiis 
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fluoui  {i^arts  mt6  certain  refervoirsi  tnd  efpe* 
cially  into  tliofe  which  (brve  for  the  purpofts^  of 
generation,  and  to  reje6b  a  ^uperabitndioit  or' 
utaflBttiilabte  portion  by  canals  defiined  for  this 
u(e. 

3.  This  principal  effed  of  life  fuppofes  a  dif^ 
cernment,  an  appetite,  a  judgment,  which  tt^ 
qiitre  an  tnmiediate  comnmnication  between  the 
body  of  the  animal  and  all  the  beings  which 
iiuTound  it ;  fo  that  it  can  reje^  remove  from 
itjfelf,  take,  or  approach  to  itfelf  thofe  brings, 
accordingly  a^  they  are  beneficial  orhurtfnlto  it 
Itk  this  exercife  of  its  life,  all  the  organs  which' 
conffitute  the  animal,  all  the  iyftems  wUeh^ 
fi>rm  the  totality  of  its  texture,  aft  fimultane* 
oufly,  with  order,  with  confifiency,  with  icgu« 
larity,  and  each  fulfils  a  particular  funftion. 
The  aflemblage  and  defcription  of thefefunftions* 
compoie  what  is  named  animal  phyfics,  or  jAy* 
fiology*  Ten  fbn6Kons  are  reckoned  to  prefide 
over  life,  which  may  be  diftinguiihed,  efpcci* 
ally  when  it  is  propoied  to  exhibit  thrir  fimple 
refuli,  into  four  clafles. 

The  firft  clafs  comprehends  the  fttnAioHi 
which  immediately  fupport  life,  and  which 
were  formerly  called  vital  fundions,  becaufe 
the  ceflTation  of  any  of  them  produces  the  in* 
fiantaneous  death  of  the  individual ;  thele  are 
the  central  fenfibiiity^  rcfpiration  and  drcmh* 
Ihn. 

The  fecond  clafs  comprehends  the  fundions, 
which  immediately  fupport  lifc^  or  which  pro« 

long 
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long  its  txkience  and  duration ;  they  have  beeii 
called  imtural  fan£Hons ;  they  may  be  flopped 
for  fome  time  without  life  being  deilroyed* 
Such  are  d^e/Han, /ecretion,  nutrition^  Ojff^- 
cation. 

To  the  third  clafs  belong  the  fundions  which 
render  life  animated,  re-aAing  in  fome  meafure 
upon  the  furrounding  bodies,  which  eftabliih 
dite6t  communications  between  the  living  ani- 
mals and  the  beings  which  furround  them; 
theie  diilinguiih  the  animal  the  moft  from  the 
vegetable;  they  confiitute  its  fuperiority ;  they 
are  irritability  and  exterior  fenfibility. 

Finally,  I  rank  in  the  fixth  clafs  the  fundion 
which  communicates  life,  which  perpetuates  the 
ipecies ;  this  is  generation.  I  ihall  prefent  a 
ftetidh  of  the  phenomena  of  each. 

4«  By  Central  fenJiUlity  I  diilinguiih  the 
fundiott  of  the  cerebnuny  of  the  cerebellum^  and 
efpecially  of  the  medulla  oblongata,  which  feems 
to  be  the  primum  mobile  of  all  the  others,  the 
perfe^  integrity  of  which  is  indifpenfable  to  life; : 
at  ieail  in  the  animals  in  which  thefe  important 
organs  are  well  c<Jiiilituted»  It  has  fuch  an  in* 
fiuence  upon  aH  the  fun&ions,  that  none  of 
themca^  exiil  unlefs  jt  be  in  its  complete  pleni<<» 
tude#  Thus  in  man,  in  the  mammalii^  and  in 
the  bmb,  a  very  iltght  preflTure  upon  theie 
organs  renders  the  individual  foporofe,  paralytic^ 
weakens,  alters,'or  annihilates  his  external  ienfes; 
a  too  ftroAg  pr^ure^  a  pundure  a  little  deq»» 
aa'iiicifioii,  oc  a  wound  which  pcaftfates  to^ 

CS  the 
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the  centre  of  the  medulla  oblon^ta,  deftroy*^ 
life  as  fud'dd^nly  as  lightning^     TIius  dn-aniiTiaP  ^ 
isr  iriftaiiitkileoufly  killed  by  tliruftihg  k   fiiiaU* 
knrfe' between  the  firii  vertebfie  and  the  o6ci-'- 
pital.     The  caufe  and  the  mechanifm  of  thi^ 
ethineiitly  vital  fitnftioit  are  entirely  unknown, 
as^  is  almoft  every- thing  that  appertains  to  the ♦ 
l?trng  properties  of- the  medulkiry  pulp  of  the- 

cerebrum,  of  flic  cerebellum,  of  the  medulla 

_  '.•■•.  •  ' 

ot)Tonirata;  ^    ' 

^'5'.  Hefplration  fs  not  a  fu^6lion  immediately" 
vitill*  fri'.all  claffes  of  animals ;  it  has  tliife  cha- 
ra6ler  only  with  thofe  in  which  the  blood  is 
abKged  to  pafs  through  the  refpiratory  organ 
previous  to  its  being  fent  into  all  the  regions  of 
the  body^  as  in  manj  in  the  mamiiKilia,  jrtKJtiii  * 
the  birds.     With  the  others  in  whitfh  the  \y\c^: 
is  nbt  obliged  to  fdH'ow  the  cbutfe that* has  been 
inditatW,  at  every  mdment  of  life,'  refpiration* 
indy*-l>e  reta^'ded, '  ittt€ivupted,-  partial,-  monten-" 
tkneous,  periodical,  or  in  general  irregular*.  *  Its-^ 
piirpofe  is  to  briAg' the  blood,'  cither  M^holly  br. 
iirpaft,'  at  every  iiiftant,  ot*  at  certaiA  int^rval^^ 
itito  coritad  w^rth-  the  air  and  aemted^  water. 
T^e'-TutfgsMn-naan,   in  the  mamuKiliaj'  and  iii: 
th'ebird;^,  tihe  gills  in  fifliaj,  the  traohea&iiii'the' 
itire^teTind  wo^^ns,  are  tlie  organs  ofi  tWs  futic- 
iSotti-*  ^ft»t(«ififts  in  twoi  ajtimate  .inotions,: 
tlife--(iftft?''?iv*  ^vWch  thc^arii-  is  r6fceived,  or  m- 
jftra^bi^' I'^e  6^\^^  air-  is  eva- 

otidteil,^  ol"  ^  ^vpirathn ;  <m  -  elFc^  takes  place 
jSi^\^^ii'(he*«iir-and  the  Wo<*d,i  which  ^nodifies^ 
>  >  «  -  ther 
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lilae  latter  .and  reiicLers  it  adapted  for. -life,;, and 

the  nature  of  which:  chemifti-y,  as  lliall  he  feen, 

teaches  us  to  determine.     It  contributes  tg  ftiR- 

port  the  circulation,  ^dlich,  in  a  great  number 

.  of  animals  would  not  take  place  without  it.   The 

.<iiaphragm,  the  ribs,  the  mufclcs  attached  ;V> 

them,  lexercife  its  motions  in  the  mofft  perfect 

anim'alsj  in  the  birds  it  is  ftill  more,  energetic 

-en  account  of  the  organs  acceflkry  tp  rth^  IwngjB, 

which, 'with  them,    extend   int<j  tWu*    boaes 

-and  their  $eathers^  /It  extrads^tlie  air  fjroiu  the 

water  in  fiilies;  which  cannot  live  in  Av^aterth^tt 

3ias  been  boiled. 

^    €.  Circulation  is  the  naption  of  tlic  blood  froni 

•         ■    * 

.' the  heJartinto  the  arteries,  and  from  thefe  into  the 
/:^eins,;  which. carry  it  back  again  into  the^heart. 
:It;:tak5es:':place   in  animals  M'ithout  interrup- 
tii[>n-.  The  heart  js 'endo^ted  with  ^  g»reat  force 
rfbr  expelling  this  liquid^   whiehj^  as  it  dilates 
the  arteries,  caufes  them  to  puUate :  this  fiyft 
order  of  veflels  pQileffes  a  power  of.  contra^ion 
which'  propels  the  bloipd  i,iito  tl.ie  ,l^ft'  vamifij^- 
tioiis ;  tlie.  veins  do  not  poiTefs  the  fame  povtcf ; 
the  blood  is  propelled  in  ,thcm  jby  the.  fulc  which 
.prefles  it,  by  the  valves,  which  prevent  its  yf- 
vtrograde  motion,  by  the  yacunm  whjch  its'pip- 
grefs  produces,  ,by  the  pjpifoie  of  {he  adjace^it 
parts  and efpeci ally  .of  the  mviiclcs. .  This  func- 
tion is  tworfold  jn  man,  in  the  mammalia  and 
.  mthe  birds  ;  the  one  is  pulmonary,-  and  carries 
.ihe  tlood  by  a  fliort  paflage  frqin  tlie  right  to 
-.lh€  Jefi  cavities  of  tjic  heart;  the  9thei\  wj^i^h 
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18  genera],  carries  it  from. the  latter  cavities 
into  the  whole  body,  and  brings  it  back  to  the 
light  fide :  thefe  two  circulations  form  together  a 
route,  which  is  pretty  well  reprefented  by  the  type 
or  figure  8.  In  the  animals  placed  below  the  birds, 
the  heart  has  not  the  fame  number  of  cavities, 
and  the  blood  does  not  take  exactly  the  fame 
courfe ;  refpiratibn  is  not  neceiTary  to  the  in* 
tegrity  and  the  continuity  of  its  circular  mo* 
tion;  the  cavities,  the  canals  through  which 
it  pafles,  the  courfe  which  it  takes,  vary,  and 
defcend,  in  fome  meafure  through  a  fcale  of 
degradation  down  to  the  loweft  claffes  of  ani* 
mals*  The  three  inferior  clafles,  the  tefiacea, 
the  infe6is,  and  the  worms,  have  white  cold 
blood,  a  heart  imperfe^ly  organized,  or  a  dorfal 
veiTel  which  fupplies  its  place,  an  irregular 
and  very  feeble  circulation.  The  zoophytes, 
the  laft  clafs,  have  neither  heart  nor  circula* 
tion. 

7.  Digeftion  confifts  in  the  introdu6tion  of 
aliments  into  a  canal  or  fac  in  which  their  na* 
ture  is  changed,  they  become  foftened,  diifolve 
and  feparate  into  two  fubfiances :  the  one,  the 
chyle,  which  pafles  into  the  veflels  in  order 
to  renovate  the  blood,  and  ferve  for  nutri- 
tion ;  the  other  which  pafles  out  of  the  body 
in  the  form  of  excrement.  This  fun6tion  is 
very  much  varied,  both  with  refpeft  to  its  or* 
gans  and  to  its  refults,  in  the  different  clafles 
of  animals,  and  frequently  even  in  different 
genera  of  the  fame  clafs.    We  may,  however, 

diftin- 
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.difttnguiih  in  tt  four.periods :  the  firft  the  pre*. 

pantory,  comprdiends  the  bruifing,  inalticati<m 

and  deglutition ;  the  alimentary  bdus  is  formed 

^nd  conduced  into  the  fiomach  in  this  firft 

^period;   tlie  fecond,   which  comprehends  the 

digeiUon  in  the  fiomach,  or  the  ehange  of  the 

.  alimentary  matter  into  chyle,  or  homogeneoiu 

pulp;  the  third,  which  belongs  to  a  fecond 

.chaijige  produced  in  the  inteftine,  and  which 

efcparates  the  chylous  matter  from  the  e^cie* 

.mental;   finally,    the  fourth,  which  compre* 

hends  the  abforption  of  the  chyle  that  has  been 

formied,  by  the  ladeal.veflels,  and  the  expulfion 

.of  the  excrement. 

Thcfe  four  periods  are  very  diftind  in  man, 

in  tlie  mammalia,  the  birds,  the  reptiles,  the 

fifiies,  and  the  infe^.    They  prefent  in  them  a 

multitude  of  modifications,  determined  by  the 

form  of  the  organs  of  manducation,  deprived  of 

teeth  or  provided  with  teeth  of  very  different 

kinds,  defiined  for  bruiiing,  tearing,  cutting; 

by  that  of  the  fiomach,  finiple  or  quadrupte, 

or  divided  into  cra\?s,   of  the  gaftric  juice 

more  or  le(s  diflblvent  or  weak ;  by  the  na* 

ture  and  the  quantity  of  the  bile  and  of  the 

pancreatic  juice,  which  form  the  fecond  digcf* 

tion,  and  eficA  the  feparation  of  the  digeftcd 

aliments  into  a  chylous  part  and  an  excremen- 

titious  portion ;  by  the  very  various  length  of 

the  inteftinal  tube,  which  in  general'  is  Ihort  in 

the  carnivorous,  and  very  long  and  contorted 

in  the  frugivorous  and  granivorous  animab; 

by 
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by;  the  form/*  the  flxe;  the*  teituit,  the'ftrcrt^ 
ioTJ  fefe  of  tti^'  ^Incfeas,  of  t^e'  livei/  %.  ^ 
'  TTiisfiina;i6i4  lias' not  t^^^  diftinS  periods 
in  fome  infefls/'lhte  leftacek;  tlie  wortnS,  and 
efpedilTy  the  zbcfphytes.  With  the  latter,  it 
is  meriSly  a  fimple  paffagc  of  the  alihiierit  irito-'a 
iac  OTTl'fUbfe/'in  \frfiich' a  fuft^  edxiiViii  all 
t>6in\s,  isptrfbmied;  •  -  -  '  •   *•<•*   i*:-    : 

'      8/  Stcretion'  W '  fo  termed  becanfe  if  ^1i*  fiip-r 


ialiviry  glahcl^/'thie'bife^iii'  thfe  Wev;*  theiiHrie  ' 

in  the  kidneys,  the  pancreatii-jtiibfe?  in  the  ^irir 

preias^  'tl?d'fyti6v1a  In  thfe  aftidilkt  glands,"  the 

fpenn^  in  the  Wftid^s;'  8c'cVkt.;*Jt  is,  hoM'ever, 

'  ^ot  ^  tiierU  fepHYdtioh,  ^(^hich  would  pfefiippole 

that  eadh  of  thefe  fiVJiUVds'Was 'cbntainetf'iipbSy 

"formed*  fh  the '  btoo'd  ;•  but  a-^  real  p^tfcular 

chairge  of '  th^'  latter  in  >ach  ^Tand;  asr  1  ffiall 

ihow'at  the  '<!rlofe  of  tHij^-  lbaioh.'''Thereis'na 

fiiriftfotf '  ih  *  animals   whieh  is*  itiote  ^seheral, 

more  eixtehded^  and  more  -varied'  tHSn  thi^.  *  It 

prefects  a  muftitucle  of  parti(:*ufii^ities  ki  the 

.  dafres;'the  genera,' and  even  thfe  fji^ik  of  thefe 

prganf^ed  beings,  according  to'-the-'particular 

wants  of  thfe  fpecies.     It  coriftfin^Ay  conftfts  in 

a  preparation 'of  the  blood  before?  it  Si^i'res- at 

the  fecreting  oirgti'n','itiits.^harigfe  attd^in-^the 

,  reparation  of  the  tiiatt^  fecreted  itftheigfiiterior 

of  this  organ  itfelf,  and  fa  the  eSit'or  *jfe6tion 

'^^his  humour;  frequently  *effe6led  by^afl  excre-*^ 

I  torj 


tory  dtfft:  '■  This- latter  clrcurfiift^tee  is  dWihg-to 

tlie  vital  aaioh/  a  kind  of  irrit^fe  itiotidii  of  tile 
»  excretory  dtift,  which  'c^pfetfehdefe  an  ?6rg^ifih, 

a  veiy-  ivell  marked '  ereSStion,  *  at  the  cbntad  'or 
^  ^t:tHe  -mere  <5jght^  of '^^fhe  ftunulant  appp^)>rijlte 
•"^6  it;»as  the*  All va^Mwh: 'runs  ^hd>^flies  dot 
-of  thfe'faiivaryaMvat-the  lights  or: ?vcn  at 

the  mere  Jdea  of  the  aWiiient'  tliat  CMcitil  the 

• '"  9.  •  'Nutrition  ^  18 J  the  mA-  o9  digclMon  ipd 

_  -  >^femSat?em/ « -Thig  ^itottj*d^y*Yi1atter>coAvcitt«4 

'  iiifd^^yle;  p6Ur'ed'i»'Jth^:f^nriTito?thd^bloo0, 

'  kfflttfHlitea^  'by*  iW  iT&1tji«Cttm>  With  Lifliisri-iiqtiia, 

-  Vivified  Wri^f^VatldtifeBfi  ci^^utetixjft^i&cSHracd 

*  bjr* the'^iattei* ' ipl^^the^diflfereiit:  dngafiss^  ritf jde-r 
pofits  in  each  the  fuWlaiibfeiproj^rr-ffonoirxfefliy 

^'  i^)piyHfg-t!*e-I6fs:^  ^iiicbk*  lia*  fuifV^ihefl.?    It 

-  isft<*ianFg^difefpe<ikHy  i4i>lo,lyttiph/^dMfeb'baijgf 

■'  'Titifei,  ail  thfe  «dte''i^*vithe'teH\ilarn^^ 

' '  tilfhes^ tl#ine'  tlfat  ® i(kfoiisf  i  piaifti^  jelbjjr j  f di^cilfe4. 

*  .fof*-'ifcrmi%rf?%l*4  m^Afpimit  ait'^'ififdlatimiiis 

-  i  Ilita«^  %fiAviAch^ttv(f(b^  ihe^anrtfealifubftaiices 

ait  fftrttlkl.^iJ  .OA^niii^JacdOLttirti  hbs:  lymph  4ias 
^  been  '^f^^cfiMetfc^s-  itte  iTOtrltibiWvb9f^\;ibad  ^rthe 

tntf6aki^*^9ctiiti  ^  iii*fe3ti?rr6i^'aiii^*jiiQrwe»rcr, 
' '  the  Me%i'df>ft|}crttiii«ifnuft{kQ£iU:>n{QrdrgeM 
.  li»edj 'a|idi^ach:idiifoaliir;4iHlpy,  mtmjjmuous, 

!  paretifdi^aiateiisp*Hi[l(^usxcb*gatV  Qonftdti^siilas 

*  poifeffin^^  ptiotpert^  66  8pproprmdi%il  te/lit^ 

*  tlM'otigthrind?.:pepetratesiil;r{theina^ 


^ 
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for  its  own  repair.  In  fa^  the  excels  of  this 
nutriment  is  taken  up  again,  with  the  part  of 
;tbe  orgw  in  fome  meafure  worn  and  melted^ 
by  the  abforbent  veflelsi  which  pouring  it  into 
the  tide  of  the  circulation,  renew  or  .tranfport 
it  outwards,  by  tranfpiration.  The :  nutrition  is 
much  more  a^ive  in  the  firft  periods  of  the  life 
;of  the  animal,  when  its  organs,  which  are  di* 
latable  and  extenfible  to  a  determined  degree^ 
grow  till  they  have  attained  this  term.  On 
this  accmut  the  digdUve  powers  ^re  at  that 
period  of  life  more  energetic,  the  appetite 
keener,  and  the  quantity  of  aliment  n^uircd 
:more  confiderable.  It  is  modified  in  the  differ*- 
ent  claffes  of  animals  according  to  their  nature^ 
and  very  fimple  inthe  laft. 

10-  Q^ificatian  dekrves  to  be  confidered  as  u, 
particular  fun&ioA,  on  account  of  the  impor- 
tant part  which  it  ads  in  the  phenomena  of  life ; 
the  formation  of  the  bones  in  the  firfl  periods 
of  the  life  of  animals  has  a  great  influence  upon 
their  ekiftence  and  their  Arength.  Though 
this  is  really  nothing  more  than  a  fecretion 
of  ofleous  and  folidifiable  matter,  in  the  gelatifi* 
ous  organ,  which  forms  the  bafe  of  the  bones, 
this  fecretion  is  fo  general,  it  holds  fuch  an  im- 
portant place  in  tlw  animal  economy,  that  it 
ought  to  be  confidered  and  ftudied  in. particular. 
The  bones,  alter  having  been  membranous  in 
the  firft  formation  of  animals,  becomes  folidi- 
fied  at  their  centre  and  in  divergent  rays  in  the 
flat  bones;  in  three  points,   at  their  middle 

and 
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-and  their  two  extremities,  in  the  long  bones  ; 
in  the  latter  the  bones  remain  for  fome  time: fe^ 
panted  from  the  body  of  the  bone  under  the 
name  of  epiphyfes;  they  do  not  glue  them- 
(elves  together  till  about  a  iixth  of  the  period 
of  life  has  elapfed.  Towards  the  period  of  old 
age,  the  bones  become  more  brittle,  becaufe 
the  proportion  of  the  folid  fait  increafes  in 
them.  Thefe  organs,  the  totality  of  which  con* 
flitutes  the  ikeleton,  do  more  tlian  give  form, 
extent^  and  fupport  to  the  different  parts  of  kbe^ 
body  of  an^imals;  They  are  alfo  levers  mov* 
able  upon  each  other,  which  caufe  thefe  parts:^ 
aifume  various  (ituations  with  refpeft  to  om 
another,  which  favour  locomotion,  which  ferve 
for  the  execution  of  all  the  motions  and  the 
a&ion  depending  thereon.  We  might  there- 
fore refer  oflification  in  this  point  of  view  to 
the  clafs  of  functions,  which  eflablifh  a  com- 
munication between  the  animals,  and  the  bodies 
which  furround  them* 

11.  Irritability  is  one  of  the  animal  func* 
taons  which  prefent  the  mofl  wonderful  cir* 
cumitances  and  phenomena  difficult  to  be 
comprehended.  This  name  is  given  to  the  liv«^ 
ing  power  by  which  the  mufcles  or  the  organs, 
which  form  the  flefh  of  animals,  contra6);  them- 
ielves,  change  their  dimenfions,  approach  and 
move  the  bones  one  upon  the  other.  Their 
contra&ion  or  the  diminution  of  their  length, 
and  their  dilatation  in  breadth  and  depth,  their 
change  of  dimenfion  in  general,  are  effe^ed  by 
4heaid  of  a  ftimiUus,  which  is  dire&ed  by>tfae 

will. 
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:w]ll,   and  which  feems  to  proceed  from  the  fo^ 

-cus  of  the  central  fenfibility;  they  are  executed 

by  a  motion,  the  caufe  of  which  is  not  kptown. 

We.  know  that  the  concurrence  ^of  the  yeflels 

iand  nei'ves  is  necelfery,   in  order  tjiat  it  may 

tftke  place  iu  the  animals  in  which  the  laft- 

tnentioned  organs  are  found.     It  is  alfo  known 

that  by  eftablilhinig  between  the.  nerves  and  the 

mufcles  a  communication  -with  the. aid  of  two 

jdifFerent  metals  in  contad . with ^eaolv  other,  wc 

caiife  this  motion  to.be  productd^at  willj    and 

this  important  phenomenon  bears  the  name  qf 

vGrai vanifm, ,  becaufe  it  w^  djfcovered  by  Gal- 

tvani, ;  an  It^liam   phyfician.     Finally,    all  tbte 

i^experiments.have  ihowu   that  this  funi9»iop, 

^which  exiftis.  in  all  animals,  is  very  energetic 

--^venun  thofe.whofe  flefli  is  white,  and  dQwiv.to 

X  the  Zoophytes,  in  which  neither  brainnprinei\v:«s 

have  been  difcovered.  A  punfture,  abright  light, 

*c».a  cauftic,  excite  contraftion  .wl>en  Ihfy  aye 

placed  in  contaft  with  ihe  mufcles.     Itjs.  to 

this  grand  property  of  the  ftefljy  fibres  that  all 

the  motions  of  animals  are  to  be  attributed, 

'  from  that  of  the  heart  which  afls  incefl'antly  aiKl 

*  ivithout  their  participation,  to  •  that  of  the 
.fmalleft  of  their  mufcles,  which  they  caufe  to 

a61  at  will. 

■  .12.  The. exterior  fenfibility  comprehends  4II 
•'tlicfenfes  placed  in  different  regions  of  the  bodies 
.  of  animals,  but  more  particularly  in  that  of  the 
:face,  where  they  are  almoft  all  united  in  a  line 

•  very  near  to  the  brain.     The  ftudy  of  this  funp- 
^op^  which  prfifents  tlie  organs .  and  the.  feriia^ 

.  .'•  iio»5 
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tlons  of  the  fight,  the  fmell,  thetafte,  hearings 
aiKl  touch,  :i».  of  all  the  parts  of  phyfiology, 
that^irfiioh  pfdfcntsto  tbeoWerver  the  greattft' 
number  6f  reniar/kaUciads,  and  the  nioft  va/- 
fietieSiin  tlie  ftruQiire  and  relative  extent  ofr 
each  xff  the  fenfations  in  tlie  different  clafles  of 
animals.     Thefc  .fenfations  are  in  general  per-t- 
ceived  by  the  nervous  extremities  fpread  out  inL* 
a  tranfparent  jeHy  at  the  bottom  of  the  eye,? 
into  fhort  and  pulpy  filaments  in  the  internal 
ear,  into  flat  and  long  filaments  in  the  noftrils, 
into  projefting  papilla  upon  the  tongue^  and  into 
foft  and  extremely  -  numerous  tubercles  under 
the  fkin.     The  impreffion  made  by  light,   by: 
ibundfe,  by  fmells,  tafte&,  furfaces,  i^  t.ranfmitted 
to  the.  focus  of  .central  fenfibility  by  the^ierve^ 
which  propagate  it  to  this  focus,  which  is  called* 
the fiiiforium  coonmune*  -The  fentiment  of  plea- 
fufe   or  pain,  which- follows  tlm  triinfmifliony 
and  the-  comparifon  of  thefe  different,  fuccef: 
five,"  multiplied,  modified  fenfations,  giveSii'ife 
to  the  ideas  and  produces  aU  thevolimt^fy  i^\^:^ 
tions  deftiiicdr  for  tl>e  fupppFt  of  the  life  of  the 
animal,  by  fumiflxing  it  \?ith  the  nieans  of  re-* 
jiioving  or  aroiding  tliat  which  is  -pei:nieidusi: 
and  approaching  or  feizing  that  which  is  bene- 
ficial to  it.     None  efihe  animals- have,  in  th^ 
dumber  and  the  rektions  of  their- fenfes,  and 
confeqiiiently  in  that  of  their  .ftnfations,  tba 
iamer  liarmony  and  proportion  which  conftitute 
the  perfiedionable  chamber  of  the  human  fpe*^ 
«ies.  .'■•■,.,. 
•  ii;/:*r.*;>^  ;  13,  Generation> 
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13.  Genetatioii;  the  incft  iBfcdiiif)tel 
and  the  liioft  hidden  of^  the  funfiiions  of  the- 
body  afzmmz)%  by<  perpetuating  thefe  beings; 
carries  into  thefe  individnils  whrch  all  proceed- 
from  the  fame  ftbck^  awfemblance  of  fbrm,  of 
ilru6lure,  and  of  properties^  which  rigoroufly. 
determine  the  fpecies.    Ih'  this  fuh6lion  w»: 
fcarcely  knowthe  organs  by  which  it  is  accom- 
pliihedy  and  the  refalt  of  their  mutual  adion ; 
even  the  mode  of  their  exercifc,  the  catife  of 
their  efFe£b^  the  mechantfm  of  fecundation^  are 
covfered  with  a  veil  the  moft  obfcureand  impe* 
iiMrable  to  man.  Anatomy  and  phyfiology  have 
iieverthelefs  made    numerous   and  important 
difcoveries,  and  eftabliihed  fome  general  truths 
concerning  this  myftery.    They  have  ihown 
that  all  the  animals  which  exift  have  formed 
an  integrant  part  of  animals  fimilar  to  thoie 
from  which  they  have  been  feparated ;  that  this 
feparation^    this  detachment  of  animals  from 
their  parents  b  effected  in  f^veral  different  ways  p 
that  in  the  animals  the  mod  (imple  and  the  lead 
complicated  in  their  ftrudure,  there  are  formed; 
as  in  the  vegetables,  buds  filled  with  fmall  ani« 
xnals  fimilar  to  thofe  from  which  thi^  proceed,- 
and  whi  eh  detach  themielves  at  a  certain  pe* 
riod  of  growth,   or  that  a  fragment  of  their 
fubftance  feparated  from  a  firft  adult  individuali 
forms  an  animal  intirely  fimilar  to  this,  liktt 
the  Orps  in  plants ;  that  in  others,  and  thott 
are  the  moft  numerous,  the  concurrence  of  tW0 
organ^  the  one  under  the  name  of  ovarium^ 

containing 
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cMttining  the  animal  'ready  formed,*^  Imt  not 
ttdmated  and  livings  which  is  the  feminine  or« 
fjjil&;  the  other  contiuntng  a  liquid  capable  of 
editing  by  the  flighted  cotitaa  the  motion 
of  life  in  this  embryc^  which  is  the  male  organ ; 
Am  tbafe  two  <H*gans  neeeflary  for  the  fecunda^ 
tioft  and*re»produdion,  are  fometimes  united  in 
im^atid'  the  iame  individual  in  fuch  a  manner  '^'^ 

at  to  render  it  either  fufficient  for  itfelf;  or 
to  admit  of  a  double  prodn£Hon  in  each  indi- 
Tidua^  which  then  is  androgynous ;  that  itiOft^ 
cottimonly  the  two  organs  are  leparated  in  two- 
individuals  of  the  fame  fpecies;  which  is  termed' 
feti  atid  that  they  reqnir^  ibr  the  purpo(e  of 
fmaidation^  their  union  or  copulation ;  that* 
this  union  of  the*  two  fexes  is  folicited  by  an 
ini(>eridils  want,  by  an  appetite  more  or  lefs 
Vkdeott,  which  has  its'  period  in  every  year; 
thit'  this  appetite  does  not  fliow  itielf  thus  ex^ 
cept  with  the  power  of  (atisfying  it,  and  of  en« 
geofdering  when  the  groivth  of  the  animal  is' 
<!dHipleted,  or  when  the  animal  is  perf^ ;  that' 
it  appeal^  to  arife  from  an  excels  of  nourifli^ 
meat,  of  which  the  organs,  which  no  longer" 
grow,  are  no  longer  in  want ;  that  on  this  ac- 
count it  becomes  more  powerful,  much  more 
fitquent,  and  has  no  longer  any  regular'period 
whm  the  animals  are  furniihed  with  a  very 
abundant  and  very  fucculent  nutriment ;  that 
when  the  ai6t  of  fecundation  has  been  performed, 
the  embryo  animated  by  the  fpermatic  liquor 
grow8|  either  in  the  womb  of  the  female,  or 

out 
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OJrf:-ro6 'ie  ;*  ^tbafc  af tQif  ii  eef tain  determined  tim^  -, 
it :(Coin^s  otiJ  of  'Hr  Jflcldfod  in  a,  fliell,,.6r  menif  ^ 
brani^' jftr.tKe  fqiinr  of' an  egg, .  and  4Jiiat  it  nq}Y,^j 
requires^  only  gt'^eijt^initeniperature  in' order; ^9.  , 
l)€rJjfcat*ch<|d,:.as.fin4he  :Qyip.a^Qn&:aniinals;  that  . 
in  tljft :fajTi§;iiiantier>  in  the,  viviparous  auimaLsj , 
tfee  f ipfei^^o,  hayip^ ,^eeon>e  a  fetus ..bjtfecunda-: » 
tion,  .iS;de\fel<?^pe}l.ift aigiyenitifl^t^  l^y^e&.iivthe, 
\»f€ini>  of.  itis  pioth^r,;iin|nei#Ff}  ii);ajUq«i(?,  ,ap4, 
injfil^fefijii  jdifFereK^lv  .<jqv€aiRg^  .  ai^d  that  it: 
leayf!P  th^jwpjnb,  Mfl^en  iVjis*  ^/|^if^fii«l  cert^ia/ 
growth  iythsti:,nhG^.M:liSif^ffn€^M 
t}ie  wo^b,  th£j^ypuiBg.afl^RiaJ^ai^:tlK;$rft^d^ 

of  animals,  f^jU  i^taiii;stj[9r  jpi^e  tinij?»i^  B?^i1^ic¥^^ 
lar.ftru^ure  i»  ttKi  qvga^jpf.r^.i^^^^ 
culati^n;  but;  gradually  lofe^  ^thisi diffe^enc^,  auj 
pfiQportjon  as  it  refpir.es  and^jipuriflifts  it%}f.?»fwi 
ter^tli^  jp^i^enpf  its  parent^ ;;  audi  that  ^^nafly- 
afc^ th€:€jid, of .its.growth,  ,its  bekg^iSj^cvTijieJe^. 
an(i  pgrfe^4jt^  Ih^  P^riqtl  w.hen  the  pifpjeffity, 
.  ftf  RrwJtf^iftgj  '^^Mh^r  ?f  c,qmpai4nJLcaUpg;fthfi(. 

mitnde,  is'jfelt\y:ith, the  !^ft.^l^Kelop.i;ijen^..^iiti^ 

•    *  '-     ••..  •  '/  ••    *.    •>»     .    i*:*  .^'r   /til  jji>\n'T 

••         ••     '*■    ■■•*      /:-      .  '•    J-  ■ii:i;:'<*i;     -v     '  — >    .^    :» 
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Article  lit. 

Of  the  Succeffion  and  of  the  Hijiory  of  the 
Difcoveries  in  Animal  Chemijiry. 

1.  HOWEVER  rapid  the  (ketch  of  the  ftruc- 
ture,  and  of  the  funftions  of  animals,  compre- 
hended in  the  preceding  articles,  may  be,  yet  it 
IS  fiifficient  to  fliow  the  difference  which  exifts 
between  them  and  the  vegetables ;  and  though 
intendeci  only  to  ferve  as  an  introduclion  to  the 
examination  of  their  chemical  properties,  it  is 
alfo  fufficient  to  fliow,  that,   notwithftanding 
the  difference  which  fubfifts  between  thefe  two 
claiTes  of  beings,  there  neverthelefs  exift  be- 
tween them  a  greater  number  of  relations  and 
analpgies  than  are  remarked  between  the  plants 
and  the  minerals.     In  the  inveftigation  of  the 
real  differences  which  feparate  thefe  two  orders 
of  organized  beings,   the  labours  of  chemifU 
have  not  been  fewer  than  thofe  of  the  anato- 
mifts,  and  if  the  fiicceft  of  their  experiments 
has  been  inferior  to  that  of  the  defcription  and 
knowledge  of  their  organs,   modern  chemiflry 
has  fupplied  this   deficiency,  which  depended 
only  upon  the  imperfedlion  and  the  inaccuracy 
of  the  means  and  inftruments  which  fhe  has 
poffeflfed  only  for.  fome  years  paft.       It  will 
Vol,  IX.  P        ■  be 
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be  an  inquiry,  no  lefs  curious  than  ufeful,  hovr 
this  fcience  has  arrived  at  the  point  of  perfec- 
tion which  it  has  now  attained  in  this  kind  of 
analyfis,  through  what  ftages  it  has  paffed,.and 
'  what  may  flill  be  expected  from  it, .  from  the 
light  which  it  has  already  thrown  upon  animal 
pbyfics. 

2.  The  ancient  chpmifts,  occupied  in  the 
fearch  of  imaginary,  properties,  in  mod  of  the 
natural  produ6lions,  either  for  the  chimera  of 
the  opus  magnum,  or  for  the  treatment  of  dif- 
eafes,  have  given  nothing  but  erroneous  notions 
concerning  the  animal  matter.  Their  decoEi- 
pofition  by  fire  was  the  only  niethod  which 
they  followed,  and  the  fourcc  of  thefe  errors- 
Nothing  ufeful  is  to  be  found  before  the  mid- 
dle of  the  feventeenth  century.  Few  chemifts 
even  occupied  themfclves  with  them,  either  on 
account,  of  the  difagreeablemefs  and  fetidity  of 
this  analyfis,  or  on  account  of  its  difficulty^ 
or  lalily  on  account  of  ^he  fum  of  colle6liye 
knowledge  which  it  required,  and  the  few 
chemifts  whom  it  interefeed,  in  times  wheu 
all  were  zealouily  engaged  in  the  examination 
of  the  minerals.  I  divide  the  hiftory  of  animal 
chemiftry  into  eight  epochal,  each  marked  by 
fome  great  difcovery  which  chara6terizes  it, 
more  than  by  the  time  in  which  each  of  them 
can  be  fixed. 

3.  The  firft  epocha,  which  dates  from  the 
middle  of  the  feventeenth  to  the  beginning  of 
the  eighteenth  century,  is  remarkable  by  a  kind 

of 
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of  invafioii  which  chemiftry  made  into  medi^ 
cine,  by  ihfrddueing  into  it  its  ridiculous 
theory  of  the  acids  and  alkalis.  It  fucceeded 
the  ehimeras  of  the  panaceas,  the  elixirs  ofljfe, 
and  potable  gold,  which  the  alchemy  of  the 
adepts  had  before  introduced  into  the  pradiee 
of  the  art,  M^hieh  at  leaft  was  correfted  by  the 
beneficial  acquifition  of  the  mercurial  and  an* 
timonial  remedies,  of  opium,  &c.  Tachenius^ 
WilKs,  Vieuflens,  Sylvius,  were  the  moft  ce- 
lebrated propagators  of  chemical  medicine, 
founded  upon  the  acids  and  alkalis.  The  func- 
tions of  animals,  according  to  them,  were  per-^ 
formed  by  cffervefcenees  ami  fermentations  ; 
the  Sitkd  and  the  alkaline  humours  mixed  and 
contended  together;  maladies  arofe  from  the 
excefs  of  the  one  or  the  other,  and  the  thera- 
putic  art  combated  them  with  remedies  of  a 
contriary  nature.  The  art  of  healing  li^as  for 
fome  time  infefted  with  this  error,  which  waai 
deftroyed  only  by' the  rife  of  experimental  phi- 
iofophy. 

4.  I  attach  the  fec6nd  cpoqha  to  the  efforts 
ti^hich.  fome  great  phyficians,  equally  illnftriousf 
by  their  knowledge  of  chemiftry,  were  obliged 
to  make  in  order  to  dcftroy  the  abfurd  and  per- 
nicions  afcendancy  which  the  theory  of  the 
acids  and  alkalis  had  afiumed  in  the  art  of 
healing.  After  the  firft  fucceflbs  of  experi- 
mental philofophy ;  after  the  great  revolution 
effe6led  i^  the  fciences  by  a  Bacon,  a  Newton, 
and  a  Boyle,  Stahl  and  Boerhaavc  occupied 

D  2  thcmfelves 
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themfelves  with  liberating  medicine  from  the 
errors  which  hypothetical  chemiftry  had  intro- 
duced into  it.  They  were  obliged  even  to  rate 
its  ufe  in  the  art  of  healing  alnioft  as  an  abfo- 
lute  nullity,  in  order  to  combat  the  predominant 
theory;  they  appeared  almoft  to  defpifis^  the  im- 
portant labours  and  firft  outlines  of  Mayow, 
Boyle,  and  Hales,  who  had  borrowed  from  che- 
miftry'new  means  for  advancing  animal  philo- 
fophy,  in  order  to  repel  the  noxious  invafions 
which  it  had  made  in  the  healing  art.  Their 
great  influence  upon  thofe  who  taught,  ftudied, 
and  praclifed  medicine,  had  all  the  fuccels 
which  they  aimed  at ;  and  it  was  believed  that 
chemiftry  could  have  no  other  ufe  in  medicine 
than  that  of  furnifliing  new  remedies,  or  im- 
proved modes  of  preparing  them.  This  fe- 
<:ond  epocha  dates  from  the  commencement  of 
the  eighteenth  century  to  nearly  a  third  of  its 
duration.  The  theory  of  the  acids  and  alkalis 
was  overturned  and  foon  forgotten. 

5.  The  third  epocha  in  the  hiftory  of  animal 
chemiftry,  dates  from  the  moment  when  the 
operation  of  the  phbfphorus  of  urine,  found  ac- 
cidentally in  1677  by  Brandt,  difcovered  fome 
years  afterwards  by  Kunckel,  prepared  for  a 
long  time  exclufively  in  the  laboi:atory  of 
Godfrey  Hanckwitz,  at  London,  for  all  Europe,, 
was  taught  at  Paris  by  a  foreigner,  and  de- 
fcribed  in  1737  by  Hellot,  in  the  Memoirs  of 
the  Academy  of  Sciences.  This  procefs,  though 
tedious,  difficult,    expenfive,   and   difgufting, 

was 


N 


t  - 


HISTORY    OF    ANIMAL    CILKMISTRY-      37 

M^as  the  fignal  of  the  revival  of  animal  chemis- 
try, which  then  was  almoft  intirely  negle6led* 
Chemifts  began  zealoufly  to  labour  upon  urine. 
M^rgraflF  foiind  that  the  microcqfmic  ovfujible^ 
fait,  the  phofpliate  .of  ammonia,  was  the  fonrce 
of  its  phofphorus ;  that  it  did  not  proceed  from 
marine  fait,  as  Stahl  had  afferted ;  he  gave  an 
excellent  procefs  for   preparing  it,  by  mean* 
of  the  muriate  of  lead,  added  to  the  extracl  of 
urine,  and  which  ferving  to  decompofe,  without 
his  knowing  it,  the  phofphate  of  foda,  greatly 
augmented   the    quantity   of  phofphorus   ob- 
tained :  lie.  even  found,   if  not  the  real  differ- 
ence of  thefe  two  falts,  yet  at  lead  that  there  were 
two  different  ones  in  urine.     Pott,    in    1740 
Haupt  and  Schefter,  in  1753,  alfo  defcribcd  tlie 
properties  of  the  fufihle  falts  or   phofphates; 
Haupt  even  diftinguiflied  the  phofphate  of  foda 
by  the  name  oi  peat* led  fait  -  Rouclle  the  elder, 
who  commenced  his  leftiircs  at  Paris  about  this 
period,  not  only  fucceeded  in  making  phofpho- 
rus for  feveral  fucceffive  years,  but  began  to 
multiply  his  refearches  and  his  products  upon 
the  animal  matters.     In  glancing  over  the  pro- 
ceffes    of  his  courfe  of  ledurcs,    pubJiihed  in 
1762,  we  find  that  he  had  caufed  this  depart- 
ment of  knowledge  to  make  much  greater  prp- 
grefs,  than  it  prefents  in  the  work-s  of  his  pre- 
deceflbrs,  efpecially  in  thofeof  Boerhaave- 

6.  The  fourth  epocha  in  this  department  of 
-chemiftry,  ftill  fo  new  and  fo  little  cultivate/1, 
h  pjetty  accurately  fixed  by  tlijs   labours  of 

jEloueile 
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iRcmclle  the  youmger.  Educated  for  a  lon^ 
♦ime  in  the  fchrooi  of  his  brother,  pofleffed  o€ 
the  notions  ©f  this  learned  cheniift,  accuftomed 
frfpecially  by  long- praclical  ftudies,  to  make 
naore  exafl;  and  more  precife  analyfes  than  had 
%een  made  before,  diftinguiftied  amongft  all  the 
^hemifts  of  his  time,  by  his  great  and  valuable 
^ill  in  diftinguifliing  bodies,  and  feparating 
them  ably  from  each  other ;  he  particularly  oc- 
cupied himfelf  with  animal  chcmiftry,  for  which 
he  feemed  to  have  acquired  a  peculiar  predi- 
kftion,  He  publifhcd  fucceffively  in  the  Jour-* 
iial  of  Medicine  of  Paris,  from  the  year  1773 
to  1777,  numerous  nnd  new  inquiries  concern- 
ing the  falts  of  the  blood,  the  water  of  hydro%- 
pic  patientSj  the  human  urine,  the  urine  of  the 
cow  and  the  horfe,  compared  with  each  other, 
concerning  the  fugar  of  milk,  concerning  the 
blooil,  concerning  the  fufi bid  falts,  and  concern-- 
ing  the  urine  of  the  camel  He  confirmed  the 
difcovery,  made  in  Italy  by  Menghini,  of  the 
prcfence  of  iron  in  the  blood.  All  his  analyfes, 
d'efcribed  with  ability  and  fimplicity,  given 
without  forced  applications  to  medicine,  pre* 
fented  new  truths,  which  diffufcd  a  light  over 
feveral  points  of  animal  philofophy.  Tlie  phy- 
ficians  availed  themfelves  of  them,  as  well  as  of 
thofe  of  Citizen  Cadet  upon  the  bile,  which  he 
proved  to  be  a  foap,  in  the  year  I7S6.  Buc-* 
quet  advanced  a  little  further  in  the  art  of  ana- 
fms:  the  blood.  Poulletier  de  la  Salle  an- 
)ac^4  fomc  new  fafts  concerning  a  cfmcretp 

mi 
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and  cryftalline  fubftatice  contained  in  biliary 
calculi.  The  wife  and  referved  progrefs  of  all 
thefe  labours,  recalled  the  mind  to  the  ad  van-- 
tageous  ufe  of  animal  chemiftry,  and  the  aid 
which  it  offered  to  the  art  of  healing.  Succeff* 
ful  r6fearches  Av^ere  tlien  made  into  the  charac- 
tereftic  differences  l>etween  the  chemic;al  pro* 
perlies  of  animal  and  vegetable  fubftances, 
S^^'-^al  animal  acids  were  difcovered ;  and  the 
prefenc6  of  the  phofphoric  acid  in  feveral  of  the 
animal  humours  was  afcerlained.  In  a  word, 
chemifts  became  infpired  *  with  new  courage, 
and  this  kind  of  analyfrs  affumed  a  luftre  which 
it  had  never  exhibited  before. 

7.  The  fifth  epocha  which  I  diftinguifh,  is 
rtiharicable  for  three  extremely  ftriking  difco- 
veries  relative  to  the  animal  analyfes,  made  in 
^  Sweden  during  the  fame  time  that  belongs  to 
the  preceding,  but  known  fomewhat  later  in 
France.  In  1772,  Scheele,  a  SAvedifli  apothe- 
cary, and  Gahn,  doftor  of  medicine  in  the  fame 
country,  difcovered  the  phofphoric  acid  in  the 
bones  of  animals,  the  folid  matter  of  Mhich 
they  afcertained  to  be  phofphate  of  lime,  and 
defcribed  means  for  feparating  from  theni  thefe 
fubftances,  M'hich  till  then  tbey  had  not  eveit 
been  fufpefled  to  contain.  Rouellethe  young- 
er, Nicholas  de  Nancy,'Berniard,  Poulletier  de  la 
Salle,  And  Mj^cquer,  confirmed  this  difcovery, 
kiid  added  feveral  important  fa6ls,  with  regard 
to  the  comparative  nature  of  the  bones  of  dif- 
/tPWnt* animals,  and  tlie  procefs  of  their  analyfi«f. 
•  •  '  This 
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This  fait  has  been  found  amongft  the  foffila, 
and  afterwards  the  chryfolite  was  difcovered 
to  be  compofed  of  it.  Scheele  announced, 
in  1776,  that  the  fame  filt,  the  bafe  of 
the  bones,  exifted  in  the  human  urine  with 
an  excefs  of  phofphoric  acid  which  rendered 
it  fokible.  In  the  fame  year^  and  in  the  fame 
Memoir,  the  Swedifh  chemift  difcovered  a  par- 
ticular acid  in  the  ealcuH  of  the  liuman  blad- 
der. It  was  then,  that  by  comparing  thefe 
three  capital  difcoveries  with  feveral  fafts 
of  phyfiology  and  pathology,  it  became  ge- 
nerally acknowledged  that  chemiftry,  treated 
in  this  manner,  might  be  applied  with  great 
utility  to  the  art  of  healing,  and  that  fo  far 
from  there  being  any  reafon  to  apprehend  the 
errors  which -had  already  endangered  its  fate, 
on  the  contrary,  its  important  applications 
could  no  longer  be  difpenfed  with. 

8.  At  the  fame  time  nearly,  and  confound- 
ing itfeif  with  the  preceding,  though  deferying 
to  be  diftinguiflied  by  its  objecl  and  its  views, 
is  placed  a  fixth  c*pQcha,  not  lefs  important 
than  any  of  thofe  that  have  been  indicated. 
It  is  conftituted  by  the  firft  data  whicli  the 
pneumatic  doftrine,  ftill  in  its  infancy,  afforded 
to  the  chemiftry  of  animal  matters.  LavoHier, 
while  operatmg  in  the  year  1774,  iippn  the 
analyfis  of  the  air,  afcertained  with  precifion 
the  ancient,  but  vague  comparifoq  which  had 
been  madjB  between  the  refpiration  of  animal^ 
9.^d  combuftioq,  and  found  that  it  altered  the 
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air  after  the  mantter  of  charcoal.  Condorcet 
then  gave  the  name  of  vital  air  to  the  refpira* 
blc  part  of  the  air.  Crawford  found  in  refpi- 
ration,  ^nd  in  the  air,  which  is  fubfervient  to 
it,  the  fource  of  the  animal  heat,  Carminati 
difcovered  fhat  the  mephitis^  in  rendering  ani- 
mals infenfible,  deftroyed  the  irritability,  of  the 
heart  and  of  the  mufcles.  Lavoifier  was  fuc- 
ceffively  led  to  ftudy,  with  -Citizen  Seguia 
whom  he  took  as  the  affociate  of  his  refearches, 
the  phenomena  and  the  influence  of  tranfpira* 
tion,  and  to  afcertain  that  a  great  analogy  fub- 
iifted  between  this  fundion  and  refpiration. 
Citizen  Spallanzani  at  the  fame  time  made  a 
kind  of  livipg  analyfis.  of  the  gaftric  juice,  and 
confirmed  its  diffolvent  quality,.  M'hich  had  been 
^already  proved  in  1743  and  1744  by  the  inge- 
nious Reaumur;  he  alfo  difcovered  in  it  a  ftrong 

,  antifeptic  power.     This  new  career,  which,  it 
is  evident,  defcrves  to  form  an  epocha  in  the 

.  hiftory  of  animal  chemiftry,  has  not  finee  been 

interrupted.     It  has  diffufed  the  cleareft  Kght 

over  thephyfical  nature  of  animals,  and  proved 

that  phenomena,  which  are  truely  chemical  and 

appreciably  take  place  in  the  exercife  of  their 

funiSlions.  •  It  is  in  feme  meafure  a  living  chemif- 

4;ry,  iw^hiclv  Mayow  had  a  glimpfe  more  than  a 

.  cefitury ^goi  which  was  purfued  in  fomc  points 

,,hy  iJal^s;  rat  the  beginning  of  the  eighteentli, 

i^jic}{f^fi^n(ied  ino^ur  time  by  its  relations  Equally 

ifffgnti^l  and  iii[nmediate  with  the  principal  phe- 

..  ,^'.    H^  ,;     h        .    ;  .      :^.     .      nomei^^ 
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nomena  of  the  pneumatic  doftrifte  ^hich  ftand 
in  fo  natural  a  connexion  with  it. 

9.  Tlie  feventh  epocha,  which  is  ftiU  more 
important  than  the  preceding^  on  account  of 
the  greattfr  number  of  objects  difcovered,  or  at 
lead  illdftrated,  whioh  it  includes,  atid  the 
generality  which  it  embraces,  relates  ititifely 
to  the  refearches  of  Citizen  BerthoUet.  This 
illuftrious  chemift,  after  having  embraced,  m 
tl^  year  1784,  upon  the  difcovery  of  the  coni- 
pofition  of  water,  for  which  we  are  indebted  to 
Lavoifier  and  Citizen  Monge,  the  pneumfa^rc 
theory  which  appeared  to  him  to  be  confirmed 
hy  this  difcovery,  advanced  animal  chemifli-y 
a  new  fiep  forwards,  by  fixing  the  nature  of 
ammonia  which  Scheele  had  only  fufpe6led, 
and  by  dMcovering  in  animal  fubftances  ^a 
large  quantity  of  azote.  Ammonia  being  dc-^ 
cifively  afcertained  to  be  a  compound  of  fivte 
parts  of  azote  and  one  of  hidrogen.  Gitrzeti 
BerthoHet  ihowed  how  it  was .  formed  fo  often 
by  the  action  of  fire,  by  putrefaftron^  &e.  iti 
animal  fubftances  fo  highly  charged  with  azotfe. 
He  proved,  moreover,  that  the  prefence  of  the 
phofphates,  and  the  abundance  of  hidrogeti 
amongft  their  principles,  contributed  greatly 
to  this  difference-  i'here  is  eij^ecially  in  this 
new  fet  of  data,  which  we  owe  to  the  French 
chemift  of  whom  I  fpeak,  and  in  the  epocha 
which  I  confider  them  to  conftiCute,  a  diarafter 
by  which  it  fettfiMy  differs  froift  the  precediitg 
C^pochas;  namely,  that  this  feventh  epocha  pre- 

fent$ 


fonts  a  more  general  and  more  complete  totality 
utid  refuh  that!  the  others ;  that  it  refers  not  mere- 
ly to  a  ££igle  fufe^ance  or  to  feveral  animal  ful>- 
(tamres  in  particular,  but  to  all  thefe  fubflances 
at  once ;  that  this  inveftigation  having  affoixled 
a  knowledge  of  the  whole  imafs  of  animal  com- 
pounds, tboie  which  liave  followed  it  have  ao- 
<juired  a  certainty,  precifion,  and  ftability,  whick 
tfcey  could  not  have  had  without  it,  as  will  be 
j>roV^d  by  the  expofitioh  of  the  eighth  a&d  laft 
^poeha  of  this  hiftoricai  fketch.  . 

I©.  I^is. eighth  and  laft  epocha  comprehends 
the  combination  of  the  labours  already  indi- 
cated in  the  feventh,  and  the  application,  fince 
became  more  immediate  and  more  eafy,  of  the 
analyfes  to  the  phyfical  Philofophy  of  animals^ 
with  the  uninterrupted  fuccefs  of  thefe  appjt- 
Nations,  and  the  real  exiftence  of  a  new  career, 
proper  for  explaining  the  moft  obfcure  pheno- 
mena of  this  philofof^hy,  provided  it  be  con- 
ftantly  purfued.  It  is  efpecially  from  1 777  and 
1788  that  this  epocha  ought  to  be  dated,  and 
it  extends  to  the  prefent  moment?  We  find  in 
It  ney  and  valuable  analyfes  of  milk  and  blood 
by  Citizens  Deyeux  and  Parmentier,  of  the 
fynovia  and  of  the  humour  of  veficatorie^ 
by  Citizen  Margueron,  of  the  liver  of  cartila- 
gincHis  fiihes  h^  Citizen  Vauquelin,  of  the 
human  fperm  by  the  fame  chemift,  of  the  faliv^ 
by  Mr.'  Siebold  ;  the  difcoyery  of  a  new  animal 
acid,  formed  by  diftillation,  and  caviled  zoonic 
SUL'id  hy  Citizen  Berthollst,     J,  in  particular, 

^av« 
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have  not  ceafed,  in  this  lad  epocha,  *  to  con- 
tinue, availing  myfelf  of  all  the  new  means 
afforded  by  the  pneumatic  chemiftry,  the  feries 
of  refearches  which  I  long  ago  commenced 
upon  alnroft  all  the  animal  fubftances,  for  the 
moft  part  with  the  affiftance  of  my  friend  and 
pupil  Citizen  Vauquelin ;  I  have  publilhed  -t 
great  number  conjointly  with  him  ;  and  fome  of  ' 
them  are  peculiar  to  myfelf.  A  rapid  enumera- 
tion will  be  fufficient  to  afford  an  idea  of  them  ; 

V  t 

the  converfion  of  bodies  buried  in  the  earth  into 
a  fatty  matter,  combined  at  firft  with  ammonia, 
the  refemblance  of  this  fatty  matter  with  fperr 
maceti,  and  with  the  lamellated  and  concrete 
part  of  biliary  calcuh  ;  its  generality  or  its 
abundance  in  moft  animal  fubftances,  which 
has  induced  me  to  confider  it  as  one  of  their 
moft  conftant  products,  and  to  defignate  it  by 
the  name  of  a dipocire ;  the  proportion  of  azotic 
gas  difengaged  by  the  nitric  acid  from  different 
animal  fubftances  compared;  the  cxiftence  of 
this  gas  in  the  air-bladders  of  carp5;  the  pre- 
fence  of  gelatin  and  fometimes  of  bile  in  the 
blood;  the  concrefcibility  of  the  albumen,  ow- 
ing to  the  fixation  of  oxigen,  and  the  varieties 
of  this  humour,  dependant  upon  the  proportion 
of  this  principle;  the  prefence  of  the  phof- 
phates,  and  efpecially  of  that  of  Ume  in  many 
of  the  animal  liquids,  in  which  ft  was  not 
known  before,  particularly  in  milk ;  the  abfence 
of  phofphoric  acid  in  the  urine  of  infants;  tlic 
calcareous  ben:?oate  which  fpppljcs  the  place  of 

the 
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the  phofphate  of  lime  in  that  of  the  herbivorous 
mammaUa;  the  analyfis  of  the  tears  and  of  the 
nafal  mucus ;  their  catarrhal  thickening  by  the 
oxigenated  muriatic  acid ;    the  analyfis  of  the 
intefiinal  calcuK  of  horfes,  fmce  confirmed  by 
Qitizen  Bartholdi  of  Colniar ;  that  of  the  renal 
and  vefical  calculi  formed  by  the  carbonate  of 
lime,  whicTi  admits  of  the  lighted  an  J  weakeft 
acids  as  lithontriptics ;  the  horns,  the  hair,  the 
tranfpiration  of  thefe  animals,  containing  and 
evacuating  the  phofphate  of  hme  ;  the  produc- 
tion of  the  Pruffic  acid  by  the   diftillation  of 
the  human  calculi ;  the   fame,  formed  in  the 
treatment  of  all  thefe  animal  matters  by    hot 
^nitric   acid;    the    inftantaneous    formation  of 
ammonia  in  all  thefe  matters  treated  by  the 
cauftic  alkalis ;  that  of  water,  when  they  are 
treated  in  the  cold  by  the  concentrated  fulphuric 
acid;  the  partial  decompofition  of  the  phofphate 
of  lime  by  the  acids,  the  formation  of  the  aci- 
dulous  phofphate  of  lime  and  not  the  fimpl6 
and  pure  difengagement  of  the  phofphoric  acid : 
fo  that  by  the  proceffes  hitherto  given,  we  do 
not  by  far  obtain  the  whple  of  the  phofphorus 
contained  in   bones;    a  new   analyfis    of  the 
calculi  of  the  human  bladder^  which  has  proved 
the  prefence  of  four  fubftance$  which   were 
not  known  to  exift  in  them,  and  which  Angu- 
larly vary  their  nature;  namely,  of  the  ammo- 
niaco-magnefian  phofphate,  of  tht  combination 
of  uric  acid  with  ammonia,  of  the  oxalate  of 
lime  in  the  mural  calculi,    and  of  filex,  the 

moft 
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moft  rare  indeed  of  thefe  (Calculous  tiMrttei* ; 
the  afcertaining  the  real  folveit^  of  calcuK,  and 
their  neceflary  diverfity  according  to  the  nature 
of  thefe  concretions;  a  more  prrfound  ex  amp- 
liation of  the  human  urine,  and  tl^e  difcovefy 
of  the  anunoniaco-^magnefian  phofphate  which 
is  fomved  in,  it,  as  alfo  of  a  particular  matter 
which  gives  to  this  liquid  its  chara^lerrftic  pro- 
perties, and  which  I  call  ur^e ;  the  medicinal 
adion  of  the  oxigenated  fubftances,  fo  much 
applied  to  fince  by  feveral  Englilh  Phyficians  j 
the  preparation  of  fat  furchdrged  with  this 
pnnciple,  employed  at  prefent  with  fa  great 
iuccefs  by  one  of  my  puptfo,  Citrzfen  Alyony 
who  has  particularly  followed  ttp  my  firft  views 
relative  to  tl>is  fubjeft,  and  has^'  carried  thcni  ' 
very  far :  f^ch  are  the  principal  i?efearchc»  in 
which  I  have  been  engaged  imce^  the  epocha 
when  my  friend  BerthoUet^*^  by  his  important 
difcoveries,  fixed  the  progrefs  of  antmalche^ 
miftry,  which  till  then  had  been  tmcertain  and 
wavering. 

11.  Though  this  is  not  the  place  to  fhow 
how  all  tliefe  labours  ^d  difcoveries  have  in*- 
fluenced  the  progrefs  of  Animal  Pbilofophy  and 
the  art  of  healing,  it  will  be  eafily  conceived^, 
fron  the  iimple  and  precidie  flceteh  wklt^h  I  hare 
juft  prefenfted,,  how  many  ufeful  amplications, 
muft  have  been  derived  from  their  refults,  and 
what  great  advantages  they  prou^ife  to  medi<- 
cine*  It  is  evident  that  thiB  is^  the  only  ma^n^r 
of  determining,  the  differences^  which  fubfift  be- 
tween 
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twccn  the  different  animal  fubftances,  of  ex- 
plaining their  formation,  and  the  altera tfons  of 
which  they  are  fufceptible;  of  furniihing  to 
Phyfiology  what  the  moft  minute  anatomy  and 
the  moft  exa&  and  multiplied  obferyation  of 
what  pafTes  in  living  animals  could  never  af- 
fordt  as  thefe  two  means  are  fo  foon  exhaufted* 
Moreover,  thefe  firft  data,  already  fo  important 
a»d  fo  ufeful,  are  the  fruits  of  the  labours  ot 
only  a  few  men.     Unfortunately,  the  number 
of  labourers  is.  very  inconfiderable  in  prc^rtioa 
to  the  immenfe  refearches  which  this  part  of 
chemiftry  requires,  and  the  multitude  of  quel^ 
tions  to  be  folved  which  it  prefents.     Scarce  x 
twentieth  part  of  the  cliemifts  whom  Europe 
pofieffes  dire&  their  views  to  this  objeft.    What 
will  it  be  when,  having  become  more  univerfelly . 
difiu&d,  nM>re  £»miliar,  and  preceded  by  all  the 
intcreA  which    they  ought   to    infpire,  theib 
grand  refearches  fhall  be  multiplied ;  when  hof** 
pitato  appropriated  to  this  ufeful  inveiltgation 
(hall  have  affumed  the  aftivity  which  their  im* 
portaxice  claims ;  when  the  pity (icians  fliall  no 
longer  neglefl  their  opportunities  of  analyimg 
the  morbific  matters,  &c. 

13.-  It  is  then  that  all  the  hitherto  incoherent 
parts  of  the  new  difeoveries  relative  to  animal 
chemiftry  will  be  approximated  and  linked 
together^  bys  relations  which  yet  can  only  be 
partly  forefeen  s^nd  fufpe^ed ;  it  is  then  that  a^ 
monument  will  be  raifed  for  which  we  are  as 
yet  only  colle^ng  the  firft  materials.     Some 

2  *     '      perfons, 
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]perfons,  indeed  have  already  been  too  preci'^ 
pitate  in  making  applications  of  the  iiiodera 
chemiftry  to  the  art  of  healing;  they  have  been  . 
too  hally  in  forming  from  them  a  medical  fyf- 
tem,  either  qf  the  nature  of  difeafes,  or  of  thd. 
employment  of  remedies.  Whatever  ^cal  thefe 
firft  attempts  may  indicate  in  their  authpra^ 
they  are,  however,  to  be  cenfured  for  an  ex^^ 
aggeration  equally  detrimental  to  both  of  thefe. 
fciences,  which  they  have  attempted  to  conne6l 
together  by  premature  approximations.  They 
are  not,  as  formerly,  chemifts  properly  fo  called, 
who  have  ventured  upon  this  enterprize;  thefeJ 
theorifts  are  not  thofe  particularly  to  whom  we 
are  indebted  for  the  moft  connefted  inveftiga- 
tions,  the  moft  numerous  experiments,  the  recent 
difcoveries  upon  the  animal  matters,  who  have 
attempted  to  form  a  chemical  fyftem  in  medi* 
cine.  Rouelle  the  younger  never  prppofed 
any  thing  of  this  kind ;  Scheele  has  only  given 
an  account  of  the  particular  faAs  which  he 
difcovered ;  Citizen  Berthollet  to  whom  we  owe 
fo  many  and  fuch  ingenious  labours  in  this  new 
province  of  chemiftry,  has  allowed  himfelf  only 
to  make  fome  particular  applications  of  them ; 
and  if  I  may  be  permitted  ftill  to  quote  myfelf 
here,  after  the  refearches  relative  to  this  depart- 
ment of  the  fcience>  in  which  I  have  been 
inceffantly  engaged  for  nearly  twenty  years 
paft,  I  have  never  even  attempted  to  eftablifli 
a  general  theory.  I  am  thoroughly  convinced 
that  the  efforts  of  chemiftry  will  hereafter  change 

the 
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itie  afpeft  of  medicine,  that  they  will  produce 
a  happy  revolution  in  this  as  weU  as  in  all  the 
other  departments  of  phyfics :  but  this  period 
has  not  yet  arrived,  and  too  many  deficiencies 
ftill  remain  for  thefe  changes  to  be  admitted^ 
1  fliall-  carefully  colleft,  at  the  end  of  this  fee* 
tion,  fuch  important  applications  as  the  aAual 
ftate  of  chemiftry  permits  to  be  made  to  ani- 
mal philofophy,  to  which  I  iliall  at  the  fame  time 
fubjoin  fevei-al  new  profpecls, .  which  naturally 
prefent  themfelves  :  but  fo  far  from  forming  a 
Complete  fyftem,  it  Avill  be  feen  that  they  only 
prove  the  neceffity  of  continuing  our  invefti- 
gations  and  not  relinquifhing  a  feries  of  in- 
quiries whicli  will  hereafter  conduft  us  to  the 
defired  end. 


Article  IV; 

Of  the  General  Refulis  of  the  Modern  Experi- 
ments upon  the  Animal  Compounds* 

I.  THE  labours  of  the  modern  chemifts 
upon  animal  chemiftry  have  not  been  confined 
to  adding  a  more  or  lefs  numerous  feries  of  new 
fafts  or  of  infulated  difcoveries  to  thofe  which 
had  been  made  before  them;  they  have  more  ef- 
pecially  conducted  philofophers  to  general  refults 
relpefting  the  nature  of  the  animal  compounds. 

Vol,  IX.  E  It 
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It  is  even  in  this  circumftance  that  the  real 
diiFerence  between  the  epocha  of  the  pneumatic 
chemiftry  and  thofe  which  had  preceded  it  con- 
fifts.  Till  then  the  ancient  chemical  fads  pre- 
fented  neither  a  general  coincidence,  nor  data 
that  could  be  applied  to  all  animal  matters; 
they  formed  truths  unconnected  with  one  ano- 
ther ;  they  admitted  of  none  of  thefe  approxi- 
mations which  really  conftitute  the  fcience,  and 
without  \vhich  it  does  not  exift. 

2.  One  of  the  principal  objefts  of  thefe 
labours  has  been  to  examine  with  attention  the 
analogy  announced  after  Boerhaave  between 
the  animal  and  the  vegetable  compounds.  They 
have  been  found  to  refemble  each  other  in  their 
complication;  they  have  been  confidered as fub- 
ftances  which,  having  at  fii*ft  been  vegetable, 
have  acquired  in  the  bodies  of  animals,  and  by 
their  vital  powers,  a  more  complicated  compo- 
fition.  Since  that  time  we  have  been  abk  to 
confider  the  organs  of  animals  as  chemical 
inftrumcnts,  deftined  for  uniting  a  greater  num- 
ber of  principles  together  than  the  vegetable 
inftruments;  provided,  however^  that  they  flioulJ 
a6l  upon  compounds  at  leaft  ternary,  already 
previoiifly  formed  in  the  organic  texture  of 
the  plants ;  for  obfervations  eafily  fhow  that 
no  mineral  fubftance  can  be  changed  imme- 
diately into  animal  matter  in  the  bodies  of 
animals. 

3.  In  order  to  eftabliih  this  comparifoh, 
which  ought,  however,  to  conduft  us  to  the 

deter- 
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determination  of  their  differences;  after  having 
reprefented  the  animals  as  formed,  like  the  ve- 
getables, of  immediate  principles,  in  the  enu- 
meration of  which  an  extra6live  '  matter  has 
been  found  hi  the  fleflij  &c.  a  gelatinous  muci- 
lage in  the  membranes  and  the  bones,  anfwer- 
ing  to  the  vegetable  gum,  a  fugar  of  milk 
aiifwering  to  the  fugaf  of  plants,  fats  reprefenting 
their  fixed  oils,  refins,  particular  acids,  and  the 
albumen  refembling  the  gluten  of  flour ;  it  was 
very  natural,  immediately  after  the  labours  of 
Rouelle,  that  we  proceeded  to  confider  the  ani- 
mal matters  as  real  immediate  materials  of  veget- 
ables, modified  only  in  fome  of  their  proper- 
ties* 

4.  But  without  entirely  rejefting  every  part  of 
ihefe  analogies,  it  was  foon  found  that  they 
ought  not  to  be  admitted  in  too  ftri6i  a 
fenie ;  that  they  exhibit  perhaps  more  dif- 
ferences than  reiemblances  betSv^een  thefe  two 
claffes  of  bodies  when  compared  with  each  other ; 
that  none  of  thefe  immediate  materials  could 
be  rigoroufly  judged  to  be  of  the  fame  nature; 
that  the  more  attentively  they  were  examined, 
the  more  diftinft  characters  they  were  found  to 
poffefs ;  that  thus  the  immediate  materials  of 
vegetables  Avhich  pafs  into  the  bodies  of  animals 
fpeedily  acquire  in  them,  and  by  the  flighteft 
exertions  of  the  vital  power,  properties  very 
different  from  thofe .  which  they  originally 
poffefled.  Befules  which,  the  different  fubllances 
entering  into  the  formation  of  the  body  of  ant- 
s' 2  .mal$ 


52  ANIMAL    COMP.OUNBS^. 

mals  were  fubje6l,  as  immediate  materials,  tovk 
more  eafy  fepapation,  becuufe  they  are  more 
infulated  from  each  othei;  aLnd  moFC  difpofed 
to  feparation,  it  was  alfo  found,  that  fuch  of 
thefe  materials  as  appeared  to  be  the  moft  fimr- 
lar  to  fome  one  of  thofe  of  the  vegetable,  never- 
thelefs  differed  from  rt  much  more  in  its  in- 
timate  nature,  and  confecyuently  in  the  pheno- 
mena which  is  prefented  in  chemical  experi- 
ments than  had  at  firft  been  imagined.. 

5.  The  cliangeablenefs  of  the  animal  matter*^ 
already  verified  long  ago,  announced  that  their 
more  com pKcated  compofition  was  the  principat 
caufe  of  it  y  we  began  clcaply  to  conceive  why 
they  were  left  permanent  than  the  vegetable 
fubftances,.  why  they  were  decompofed  more- 
eafily  and  more  fpeedily,  why  their  changes* 
were  more  rapid^  and  why  they  never  remained  in; 
the  fame  ftate.  .The  number  of  their' primitive 
principles  being  greater,  had  it  been  augmented 
only  by  a  fingle  one  more  than  the  three  which 
have  been  well  afcertained  in  the  vegetable  com- 
pounds, namely  carbon,  hidrogen,  and  oxigen, 
—the  fingle  addition  of  axote  to  thefe  three  firft 
eonftituent  elements^  of  the  vegetable  alimen- 
tary matter, — an  addition  produced  by  the  phe- 
nomenai  and  the  powers  of  life,  is  fiifiicient  to 
enable  modern  chemills  to  explain  theif  change** 
ablenefs,  by  calculating  the  multiplicity  of  at^^^ 
traftions  to  which  this  number  of  the  principles 
muft  give  rife. 

&  This. 
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6.  This  laii  notion,  acquired  chiefly  from 
'die  difcovery  of  Citizen  Berthollet,  conduced 
we  to  another  not  lefs  general  or' lefs  impoftant, 
relative  t^  the  animal  matter;  namely,  that 
^vhen  deprived  of  the  azote  with  which  its  com- 
pofition  is  complicated,  efpccially  by  the  ac- 
tion of  diluted  nitric  acid,  this  matter  feems 
to  experience  a  retrogradation^  and  to  return  to 
the  ftate  of  vegetahle  matter,  fuch  as  it  had 
been  before  it  had  undergone  animalization.  It 
h  thus  that  i  eafiiy  account  for  tlie  abundant 
converfion  of  the  animal  compound  into  an  acid 
Similar  to  that  which  is  alfo  produced  by  the 
chemical  art  in  the  vegetable  matters ;  an  acid 
which  it  affords  even  in  greater  abundance  than 
the  materials  of  plants  do,  as  Citizen  Berthol-- 
kt  had  announced  fome  years  after  the  dif- 
Tcovery  of  the  preparation  of  the  acid  of  fugar, 
or  the  oxalic  acid  by  Bergman* 

7.  The-  complication  in  the  compofition  of 
animal  fubftances,  which  is  the  common  fource 
of  their  diiferences,  and  at  the  fame  time  of 
analogies  with  vegetable  fubftances,  does  not 
confift  merely  in  the  addition  of  azote*  but 
alfo  in  that  of  fulphur  and  of  ,phofphorus ; 
ttiefe  three  combuflible  bodies,  combined  with 
earbon  and  hidrogen,  are  the  common  fourcc 
of  the  fetid  gafes  diflPufed  by  animal  com- 
pouiids . duiing  their  decompofition,  by  what- 
ever' ageAt  it  may  be'  effe<Sed.  The  tendency 
.which  two  of  them  have  to  affume  the -form 
wi  gafl^  and  that  which  the  jtlirce  others  have  to 

1  diflplve 
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diflblve  together  or  feparately  and  in  very  differ- 
ent proportions  in  the  two  former,  aie  the  caufes 
of  this  fetor,  which  has  always  been  acknow- 
ledged as  one  of  the  moft  marked  chara6lers  of 
the  animal  fubftances. 

8.  We  muft  alfo  reckon  amongft  the  impor-* 
tant  refults  afforded  by  modern  chemiftry,  rela- 
tive to  the  compofition  of  the  animal  fubftances, 
and  their  general  differences,  the  prefence  of 
the  phofphates  fo  accurately  eftablifhed  by 
Scheele,  by  Citizen  Berthollet,  and  by  my  own 
invefUgations  concerning  thofe  fubftances.  It 
will  foon  be  feen,  not  only  that  thefe  falts  form 
fometimes  nearly  the  whole  texture  of  feveral 
organs,  that  they  give  a  more  or  lefs  marked 
chara6ler  to  fome  of  the  liquids  of  animals^  but 
alfp,  that  they  aft  an  important  part  in  the  che- 
mical phenomena  which  both  prefent  to  the 
obferver ;  and  that  they  giA'^e  rife  to  fome  of  the 
principal  properties  which  are  difcovered  in 
them  by  analyfis.  In  this  abundance  of  the 
phofphates,  confifts  one  of  the  moft  ftriking  dif- 
ferences prefented  to  the  chemift  by  the  animal 
compound  compared  with  the  vegetable* 

9.  Laftly,  we  ought  to  refer  to  the  totality 
of  the  modern  difcoverics,  and  to  the  new  ana-^ 
lyfis  of  animal  matters, -^-we  ought  to  rank 
amongft  their  moft  valuable  refults,  the  know^ 
ledge  which  they  have  afforded  concerningitke 
proportion,  or  the  relation  of  quantity,  between 
the  conftituent  principles  of  thofe  matters. 
Without  this  kno\yled^e  all  the  reft.>would  b^ 

barreoi 
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barren,  it  is  this  Avhicli  fecundates  it  by  render^ 
ing  it  complete.  It  has  been  found  that 
animal  matters  contain  more  hidrogen  and  lefs 
carbon  than  the  vegetable,  more  fulphur  and 
phofphorus,  more  phofphates  with  different  bafes 
than  the  vegetable  compounds ;  and  that  the 
convcrfion  of  the  latter  into  the  ftate  of  animal 
compounds  does  not  confift  merely  in  the  addi- 
tion of  fome  principles  and  the  complication  of 
their  compofition  confequent  upon  this  addi- 
tion, but  alfo  in  the  chajige  of  thd  pxoportioa 
x)f  thofe  principles. 

JO.  Thus  the  general  refult  of  all  the  various 
labours  upon  the  animal  analyfis,  that  which 
includes  all  the  other  particular  refults,  which 
gives  rife  to  them,  and  Avhich  is  their  common 
iburce,  ihows  that  animal  matters  are  com- 
pounds, at  leaft  quaternaiy,  formed  by  the 
^niqn  of  hidrogen,  of  carbon,  of  azote,  and 
oxigen,  with  which  are  frequently  affociated^ 
in  very  variable  proportions,  fulphur,  phofpho- 
rus, lime,  magnefia,  and  foda.  Thefe  com- 
pounds, lefs  cai'bonated  but  more  hidrogenated 
than  the  vegetable  fubftances,  arc  brought  to 
the  ftate  of  oxides  by  the  oxigen  they  contain. 
The  proportion  of  hidrogen  in  tliem  being 
more  confiderable,  the  azote  being  very  abun- 
dant, the  phofphorus  and  the  fulphur  frequently 
;ynitijig  in  them  their  particular  attraftions, 
there  refuh  from  them,  matters  more  or  lefs 
comhuftible,  eafy  to  be  decompofed,  very. al- 
terable, very  fetid  in  moft  of  theii-  alterations, 

very 
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very  much  inclined  to  aflame  the  oily  charaSery 
and  to  furnilh  ammonia.  Thefe  are  the  truths 
well  eftablifhed  by  the  new  difcoverie^ ;  and  ^ 
that  will  follow  this  general  expofition  in  the 
prefent  feftion  will  be  only  a  development  o^r 
application  of  tjiefe  doftrines. 


SECOND 


/ 


CHEMISTRY  OF  ANIMAL  SUBSTANCES.   ^J 


SECOND  ORDER  OF  FACTS. 

Qf  the  Chemical  Properties  or  CharaBers  of 
Animal  Subftances  in  General. 

Article  I, 

Of  the  General  Confideration  of  this  Order  pf 

Fads, 


/ 


1.  IT  is  not  fufficient  to  h^ve  enunciated  in 
the  preceding  article  the  general  nature  of  the 
^nimal  compounds :  to  know  what  they  are 
formed  of  in  general,  gives  indeed  a  notion  of 
their  difference  from  vegetables,  and  of  their 
particular  mode  of  exiftence  ;  but  this  notion 
can  only  be  confidered  as  an  introdvi^lion  tp 
tlieir  chemical  hiftory,  or  as  a  firft  means  of  arriv- 
ing at  the  expofition  of  the  latter.  It  conduds  us 
to  it.  without  being  able  to  fupply  its  want ;  it 
may  precede  it,  butt  it  cannot  be  fubftituted  in 
its  pjace.  When  once  well  conceived,  ijt  leads  to 
the  underftanding  of  the  real  chemical  proper- 
ties of  animal  matters :  but  alone  it  will  never 
conftitute  them ;  it  muft  even  demand  that 
we  ihould  pafs  from  the  general  confideration  of 
ihis  cpmpofitiQp  to  the  exhibitipn  of  the  pro- 
perties of  ii^  wm&l  inatters. 
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2.  In  fact,  when  we  know  the  nature  of  the 
principles  which  enter  into  the  compofition  of 
the  animal  fubftances,  we  may  explain  the  pljc-» 
nomena  which  they  prefent  when  placed  in  con- 
ta6i  with  different  other  matters ;  and  it  is  thofc 
plienomena,  and  their  manner  of  comporting 
themfelvcs  with  the  different  agents  by  which 
they  are  treated,  that  conftitute  the  chemical  pro- 
perties of  thefe  fubftances.  There  are  two  me-» 
thods  of  confidering  thefe  properties :  we  may 
either  treat  of  thofe  that  belong  to  the  totality 
of  thefe  fubftances,  and  are  found  in  all  in 
a  more  or  lefs  remarkable  degree,  or  we  may 
occupy  ourfelves  with  thefe  properties  with  re- 
lation to  individual  animal  matters;  and  thefe 
contain  the  chara6lers  which  diftinguifli  each  oiT 
them  in  particular.  The  firft  conftitute  the  ob- 
je6};'of  this  fecond  order  of  fafts:  the  others 
ihall  be  examined  in  the  third  order. 

3.  As  to  the  properties  of  the  firft  kind,  or 
thofe  which  belong  in  general  to  all  animal 
fubftances,  only  a  very  fmall  portion  was  for- 
merly known  of  thofe  which  have  been  dif- 
covered  within  about  twelve  years  paft ;  chemifts 
occupied  themfelves  with  fcarcely  more  tlian  on'e 
of  the  produ6ls  obtained  from  them  by  the  aftioiv 
of  fire,  and  the  phenomena  which  their  putrefac- 
tion exhibited ;  namely,  the  produ6lion  of  what 
was  called  voldiile  fpirit  and  volatile  falt^  and 
which,  as  we  fliall  foon  fee,  'is  only  carbonate 
of  ammonia  by  diftillation.  It  was  only  hy 
^his   charafter   that    animal    fubftances    wer« 

thea 
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then  diftinguifhed  from  the  vegetable ;  but  fince 
the  modern  difcoveries  there  exifts  a  much 
greater  number  of  diftin6livechara6iers;  for  the 
mode  of  aftion  of  moft  bedies  upon  the  animal 
fubftances  furnifhes  as  many  charaders  proper 
for  diftinguifhing  them. 

4.  Though  thefe  general  properties  may  now 
be  very  much  multiplied,  and  divided  into  as 
many  fpecies  as  there  ^re  bodies  that  aft  differ- 
ently  upon  the  animal  matters,  it  is  eafy  to 
refer  them  to  a  certain  number  of  heads,  which 
I  reduce  into  nine  articles. 
-  In  the  firft,  I  fhall  treat  of  the  a6lion  of  ca- 
loric upon  thefe  fubftances.  r- 

In  the  fecond,  I  Ihall  examine  that  of  the 
air. 

In  the  third,  that  of  water. 

The  fourth  ihall  have  for  its  object  the  aftioa 
of  the  acids. 

The  fifth,  that  of  the  alkalis. 

-To  the  fixth  will  belong  the  properties  which 
animal  fubftances  prefent  with  the  falts,  and  the 
iDetallic  oxides  and  folutions. 

To  the  feventh  I  iliall  refer  thofe  \(^hich  arife 
from  the  aftion  of  the  vegetable  fubftances.     ♦ 

In  the  eighth  I  ihall  examine  the  acidifiable 
property  of  animal  fubftances,  and  the  prin- 
trrpal  acids  wiiich  they  aftbrd,  efpecially  the 
prufii^acid.        .  :       . 

Laftly,  the  ninth  article  ihall  be  appropri- 
ated to  thg  examination  of  putrefaftiont  ■        . 

•  •«'•.       f  '      ■      'Tit 
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.  It  muflt^e  evident  tha,t  th^fe  niqe  titles  com* 
prehend  the  adion  of  ail  the  ckffes,  qf  all  th© 
gfner^  of  l)odies  upon  the  f ubftances  wi  t  h  which  I 
^am  engaged,  and  thatfuch.a  divifion  can  leave 
pothing  to  be  defired  relative  to  their  g6&eml 
and  charaderiflic  properti<?$. 


Articlk  II. 

Of  the  Properties  derived  from  the  Afilon 
of  Caloric  upon  Animal  Suiftdnces  in  ge^ 
neral. 

1.  CALORIC  afts  upon  the  animal  fub- 
fiances  by  decoiiipofing  them  more  or  kfs  ra- 
pidly, by  changing  the  combiiiatiou  of  their 
principles,  by  feparating  from  them  produ6l$ 
id'hich  did  not  exift  as.  fuch  in  thefc  matters. 
This  general  aftion  fo  far  refembles  that  which 
this  agent  ej^erts.  upon  the ,  vegetable'  fU^br 
fiances;  it  refembles  it.  by  tending ;aJHL.e  t.^ 
their  deftru^lioxii  by  infulating  their  pri^qiples, 
by  unitwg  them  in  another  arder,  by  defl^yr 
ing  the  homogenous  compofitJQu  of  which  they 
were  formed.  But.the  analogy  foqh  difappe^rs 
ijji  a  great  ipeafure, .  when  we:  e;xa,mi|ici  ,wi^h  aV 
tentiou  what  paffes  in  this  ingenioU^i  d^oflt^^q- 
fitio^i;  the  phenomena  are  extremely  djflferent, 
^nd  the  greater  complication  of  effip^  w^hieb 

:e  place  are  adapted  to  throw  the  greateft  li^ht 

upon 
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lipott  the  nature  of  their  primitive  cotnpofitiohi 
itfelf.  The  clifcoveriics  to  which  the  attentive 
obfervation  of  this  phenomenon  has  given  rife, 
and  the  influence  which  they  have  had  upon  our 
knowledge  of  the  animal  matters,  are  among- 
the  moft  happy  and  mofl:  ufeful  refults  of 
the  niodern  chemiftiy  and  the  pneumatic 
do6lrine,  to  which  we  are  indebted  for  thefe 
difcoveries. 

2.  Though  the  aftion  of  a  mild  heat,  and  the 
introduftion  of  a  fmall  quantity  of  caloric  into^ 
the  animal  matters,  is  in  generd  confined,  ^S 
with  thie  vegetable  matters,  to  thickening  theit 
liquids^  giving  them  the  concrete  form,  drying 
their  folids,    extracting  from  the   one  as  well 
as    from   the    others,    a  more  or  lefs    confi- 
derable  quantity  of  water,    as  it  is  obtaihe<J 
on  the  water-bath;  yet  this  action,   feeble  as 
it  is,    prefents    very    remarkable    diiference^, 
which   become    diftinft  charaflers    of   animal 
fubftances.     A  gentle  fire  tends   to  coagulate 
'"thofe  that  are  liquid,  *and  this  coagulation  is 
accompanied  with    opacity  ahd   a  change  of 
nature;   this  is  announced  by  the  chatige  of 
tafte,  and  by  the  infolubility   in  water  which 
thefe  coagulated  inatters  acquire.    The  water, 
which   is  difengaged    <wi  the    water-bath,    h 
in    part  contained  in  thefe  matters,    and  in 
part  formed  by  the  action'  of  the  fire ;  it  has  a 
particular  faint  tafte  ;  it  contains  fome  matter^ 
which  give  it  the  property  of  becorhing  turbid, 
rf  depofrtin^  flakes^  and  of  piitf efying  much 
*    '  more 


62  ACTION  OF  FIRE 

more  ftrongly  and  quickly  than  that  which  k 
obtained  from  the  vegetables.  The  animal 
folids,  if  heated  not  very  violently,  experience  a 
change  of  colour,  of  confidence,  of  tenacity, 
of  fmell,  and  of  tafte,  which  is  known  by  the 
name  of  baking,  and  proceeds  from  a  com- 
mencement of  alteration  which  has  not  yet  been 
exaftly  determined. 

3.  The  difference  of  the  a6lion  of  caloric  is 
^luch  more  confiderable,  when  we  expofe  the 
animal  compounds  to  a  more  a6live  fire,  and  tp 

the   contaft  of  combuftible  fubftances  in  the 

,  .     .  ... 

ftate  of  inflammation  or  ignited  to  re^nefe. 
We  fee  thefe  fubftances  become  agitated, 
contorted,  and  bend  themfelves  in  different  41- 
refilions,  fo  as  to  exhibit  a  remains  of  irritability, 
or  mobihty,  to  this.decompofing  ftimulus ;  we 
might  fay,  that,  though  dead,  they  flill  oppofe 
Ibme  refiflance  to  their  deflru6lion.  When  this 
almofl  convulfive  fiimulus  has  abated,  the  fub- 
ftances thus  heated  with  a  naked  fire,  and  in  an 
open  apparatus  with  thecontaft  of  the  air,  be* 
<:ome  foftened,  or  melted,  fwell,  exhale  an  abun- 
dant vapour,  or  fmoke,.  of  a  white,  yellowifh,  or 
Teddiih  colour,  which  diifufes  a  fetid  fmell 
known  to  every  one,  and  greatly  differing, 
from  that  perceived  in  the  vegetable  matters 
when  treated  in  the  fame  mannen  -  Almofl  aU 
ways  an  ardent  and  lively  flame. fucceeds  thefe 
firfl  effefts,  and  the  redu6lion4pto  coal  or  aihes, 
more  or  lefs  coloured,  which  term inate3  them,  lefs 
fpeedily  and  lefs  eafily  than  happens  in  the  vege- 
tables, 
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tables,  indicates  the  prefenC'C  of  an  oily  fubAance, 
whatever  the  animal  body  may  originally  be 
yhich  is  treated  in  this  manner. 

4»  When  animal  compounds  are  heated  in  a 
retort  of  luted  glafs  or  porcelain^  to  which  is 
adapted  a  receiver,  provided  with  a  pneumato- 
cheniical  apparatus,  we  at  firft  obtain  a  more 
or  lefs  abundant  quantity  of  water,  according 
to  the  liquid,  foft,  or  vifcous  ftate  of  thefe  com- 
pounds.   This  water  foon  comes  over  browi^  and 
turbid  ;  it  contains  different  ammoniacal  falts; 
it  is  foon  accompanied  with  carbonate  ofam«- 
monia,  which  diflblves  in  it  at  firft,  and  after- 
wards cryftallizes  upon  the  neck  of  the  retort 
and  tlie  fides  of  the  receiver.     This  fecond  pro- 
dud;    is    fucceeded    by   oil,     which    becomes 
more  coloured  and  confiftant  towards  the  end 
of  the   operation  j  whilft  it  paffes  no  ^vater  is 
difengaged,  or  but  very  little.     The  oil  is  ac- 
companied with  carbonate  of  ammonia,  whicli 
continues  to  be  fublimed,  and  part  of  which  is 
melted    and    diffolved   by   the  very  hot  v  oily 
vapour.     At  the  fame  time  gafes  more  or  kfs 
abundant  are  developed,  and  coUefledin  thebell^ 
glaffes,  which  terminate  the  apparatus :  if  we 
caufe  them  to  pafs  through  lime  water,  or  the 
metallic  folutions,  or  the  oxigenated  muriatic 
acid,  they  precipitate  the  firft  in  chalk,  the  fe^ 
cond  in  coloured  fulphurets,  and  they  depofit 
drops  of  oil  and  coaly  powders  in  the  thirds 
When  the  retort  which   is  employed  in  this 

operation 


^v^ 
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operation  is  hettted  tt  ftkch  ^  Ai^te6  ft*  to  fc*d*tt* 
'ignited  ^t  the  bottofm,  we  tib  loiiger  pttcti^ 
any  thing  difen^agtd,  either  m  the  aHrial,  li- 
quid, pr  foiid  fotth ;  the  tthite  vapour  which  fills 
the  apparatufes  of  the  receivers  diminifhe*  and 
is  cotideiifed,  even  thbtigh  the  fire  be  very  iricr* 
lent.  The  fire  is  then  put  orft,  and  the  f  effels  tr^ 
left  to  cool;  they  are  afterwards  unluted,  and  thfe 
prbdufls  are  examined  after  they  have  been  fepi- 
rated,  either  by  their  different  place  in  the  vef* 
fels  of  the  apparatus,  or  by  pouring  them  into  a 
ftinnel,  where  each  aflumes  a  pofition  relative 
fo  its  fpecific  gravity.  Thus  are  obtained 
coloured  water,  concrete  volatile  fait,  animal 
oil,  gafes  and  coal.  Each  of  thefe  produfts 
merits  a  particular  examination. 

5.  The  water>  as  I  have  already  announced, 
varies  in  quantity  according  to  the  ftate  of  the 
animal  matter.  It  is,  however,  here  fuppofed 
to  proceed  from  a  dry  matter ;  for  liquids  are 
treated  on  the  water-bath,  and  coagulated,  or 
infpifiated  before  they  are  treated  in  the  retort. 
This  wiWer  was  not  contained  intire  in  the  ani- 
mal matter,  but  a  great  part  of  it  is  formed,  as 
I  tfiall  fliow  hereafter.  Here  we  fpeak  only 
of  its  nature.  Its  colour,  which  is  red,  or 
yellow,  or  brown,  its  fetid  fmell,  its  acrid 
tafte,  its  turbid  ftate,  prove  fufficiently  that 
it  18  not. pure  water.  When  it  is  diftilled  with 
"^^  double  heat,  or  reftified,  though  carbonate  of 

ftndHi^  is  frequently  feparated  from  it,  it  ge- 
nerally 
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ii^ally  pafies  more  clear,  ^nd  even  tranfparent 
When  it  is  trejated  with  lime,  ammonia  is  dif* 
engaged;  with  the  metallic  folutions  it  renders 
them  turbid  and  precipitates  them;  with  the 
phofphoric  a,crfl,  after  the  lime,  and  by  fubmit- 
ting  it  tofoiutk>n;^a  particular  acid  liquor  is  ob- 
tained, which  Citizen  Berthollet  has  difcovered 
to  be.  a  new  acid,  and  which  he  has  termed  the 
zoonic  acid*  In  a  word,  we  find  in  it  an  ammo* 
iiiacal  foap  which  colours  it,  and  feyeral  am-  * 
mpniacal  falts  which  may  exift  to  (he  number  of 
live  different  fpecies ;  namely,  muriatd  of  am- 
monia, and  cairbonate  of  ammonia,,  which  we 
aii^ady  know ;  zoonate  of  ammonia,  pruffiate 
of  ammonia,  and  febate  of  ammpnia,  which  I 
fliall  defcribe  elfewhere  as  particular  animal 
Yalts.  Thefe  five  falls  are  not  conftantly  found 
in  the  liquid  produ6l  of]  the  diftillation  of  all  the 
imrmal  fubftances ;  but  it  always  contains  carr 
bonate  of  ammonia  and  ammoniacal  fait. 
There  are  fome  animal  matters  which,  after 
fermentation,  yield  ammoniacal  acetitc,  inftead 
of  carbonate,  or  at  the  fame  time  with  the  latter. 
It  is  evident  that  thievery  complicated  product, 
which  was  formerly  called  volatile  animal  oiij 
and  was  employed  in  medicine,  was,  then  very 
*  little  known,  and  that  its  fmgular  nature  was 
not  fufpe6ted. 

6.  The  concrete  and  cryftallized  volatile  ialt„ 
which  is  obtained  of  ammoniacal  carbonate  more 
or  lefs  foiled  by  empyreumatic'oil.  The  am- 
monia is  here  a  produCl  of  the  fire ;  it  does  not 

Vol.  IX.  F  exift 
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exift  previous  lo  its  a6li6h  ih  tbe  gfeattfei"  HiWcn^ 
t)er  of  aniinal  fubftances.  It  has  already  bfeeii 
feen  that  its  produ6i:ion  has  long  beeii  tehfi- 
dered  as  the  principal  diftinftive  chaira'fter  of 
thofe  f ubftances ;  but  its  fource^Ato  only  beeti 
known  fince  the  difcovery  of  Ci1^|K  l&f rthollet^ 
relative  to  the  nature  6f  this  9^|[|1^  which  ii 
compofed  of  five  parts  of  azof^-  atnd  onie  ttf 
hidrogen.  It  is  evident  that  it  »  formed  bjr 
the  immediate  Union  of  thefe  two  ^rtftciplcs,  at 
the  time  when  the  greater  part  of  the  Mrater  al- 
ready formed,  leaves  free  hidrogen,  and  when 
a  very  high  temperature  augments  the  attrac- 
tion of  the  oxigen  for  the  carbon.  Accord- 
ingly, there  is  produced  at  the  fame  time  car- 
bonic acid,  which  faturates  this  volatile-  alkali, 
^is  ammoniacal  carbonate  is  reftified  by  ftib* 
liming  it  with  a  gentle  fire.  The  fortnaition  bt 
the  three  other  acids  frequently  alio  acddmpk- 
uies  that  of  the  ammonia,  which  in  part  unJtcj 
with  them ;  arid  this  formation  is  owing  to  tte 
combination  of  three  fimple  combuflitlle  bafi^ 
with  oxigen,  as  I  {hall  explain  elfewhei-e.  Por- 
merly  great  virtues  were  attributed  to  this  mor^ 
or  lefs  oily  carbonate  of  ammonia ;  it  Avas  be* 
licved  that  it  carried  off  from  each  animal  mat- 
ter from  which  it  was  obtained,  forae'principlf 
which  gave  it  particular  charafters :  fuch  wa$ 
that  of  the  viper,  of  hartfliorn,  &c.  At  prefcnt 
it  is  known  that  it  is  one  and  the  fame,  froni 
whatever  matter  it  has  been  extracted.  Wt 
ftiall  fee  hereafter,  that  though  all  the  animaA 

S  matters 
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tmiiets  ^equally  fmn}^  this  prodM^  thef 
gtiaatly  diffirtirom  fRcfe  other  Y^ith.ri€fpie6ljt0 
tte:4>rQpo|vtian  in  whiqh  ti^ey  .4jfcflfor4  ijt;  -  Jt  is 
Aifo  to  :be  t^cinarkef J,  th/lt  fp^pe  ^f  the  i93ji)e4ir 
Ete  ingtcriaJs  bf  plmrts,  elpecially  the  exjtr^^ 
iibe  tanjja^  the  gJuten,  &c.  and  jTonie  entire 
piatats^  amiaogft  which  ^r;e  ^6  be  diftingUUhei 
ithe  .cr^eifi?musj  the  papavie>'acept(5  plants,  vthi! 
fDngndfeSy  tiae  iiitro^s  piaxit^  i«>  g^ai^ral,  yield 
ioirboiijate  of  ammonia  in  diftUWtio]}^  ^and  ithat 
thi^'  pi-dperty,  wlikh  they  f>\vj6  to  ,thei,r  cphtain^ 
ing  a:?ote  aiiibiigft  their  pripcjpleft  was  t^K* 
te^fon  jwhy  (ttey  wjete  called  i^  the  fcl^ooJ  of^ 
SiiueHi^,%  fclae  ituot  imprppi^f  mm^  i^  mimU 
planti^  ifchoUghiit  ijvas  not  iknoWn  i)n  jbhil  fchoci 
&QaQ.>wha£ ffoarc0  ^tlhat  jpfodu^  proqeeded. " 

f^lihcjoiA  ojbtaiaed  in  the  .diftillation  of  the? 
animal  j;ikatters  was  no  -niore  eout^in^  jn  flhefe 
tnnfebeis  than  (the  aiumoinia  which  is  volatilized 
from  itheip ;  At  is  .equally  apifod^ft  of  th^^ion 
of  icaloric  upon  their  principles^  It  i$  >fbrmed 
atithetimesphen/a  large  portioii  l>f  the  ^pxigen 
qf  (thefe  ilnattets, .  abibrbed  )by  thjfe  hidtogen  .to 
foito  1  the  water  .which  paffes  over  iirft,  leaves  in 
the  >verlidirnm  a  greater  proportion  of  bidrogen 
wbioh  approaches  this  ^eiidiium  to  the  oily 
ftate.  This  oil  differsifrom  tbatwhich  the  ve- 
getables^ treated  in  the  fame. manner,  ^fford/ 
by.  its  labundance^  its  thicki  coi^qrete  gate,  ^and 
its  animoniaids^Lnatuie  \  it  tui:ns  the  blue  vege- 
table .colours  gre«fn ;  lit  hags  a  fetid  And  very 
tenacioui^  fmell^    iBipfiel,  a  ^chemift  i;if  )Berlixi^ 


6^  a<;tion  oi"  fire 

^as'  the  fii'ft  who  reaified  this  oil  for  medicinal 
\ife:  it  hks  therefore  been  called  by  his  name. 
Thi^  re6liflciatfon  :.o6tifift&  in  diftilling  it  with  a 
m^ildheM,  not  exceeding  the  temperature  "of 
bo4 ling' water,  and  which  is  ftill  better,  from 
this  liquid  itfelf  introduced  into  a  retort  with 
the  oil,  as  Roueflef  has  recommended/i;  TbeTec* 
tiffed  animal  \>il  is  white,  very » liqtiid,  verj^ 
odbroiis,^ and  v^ry  VolaMle ;  it  is. quickly  tvLvntA 
yellbw  and*  brown  -by  the  conta6l  of  the  ^'aii^ 
and  the  light  ^  Carbon  which  colours  it,  is 
fqiarated  frotii  it.  ••     • - 

8; '  The  -  gafefe*  wHich  are*  difen gaged  from 
'animal  matters  treated  in  ^  the  retort,  whidi 
Hole^  had  confidered  ta  be  air, :  arid  which 
induced  him  to  affert  thact  *thife  principle  was  th6 
caufe  of  their  folidity,  becaufe  at  the  ratomfenfr 
*when  th^y  "efctfpej  thefe  anatters  getonally  ibfe 
their  coh^rent^;: ate'  mixta«€S)n©f'; carbonated 
hidrogen  g^s;  ^^reqifently  fulphurMejd;  arid  even 
jphci^jhotate'd  at  the  rfame  tritie,  and  carbonic 
acid.  'gas.  They  are  very  fetid;  very  combuf* 
tible,  and  they'  frequently  burn  ),1^^ith  an  oily 
flame:  tb  thefe  is. owing  tbciinfe6led  odourrdift 
fufed  by  the  animal'matterfc> which  are  biiilDed  id 
riie-  air,  or  whicH'  are  dfftilledrrirrdll-clQfecl 
veflels,  as  well  as  when- tift  ve&ls  in  which 
their  prod uds  have  1>een '  receivetlf  ^arc  unliiked^ 
When  thefe- gafes  carerOtept  fcu'i^.iong  timd 
iMder  >vater,'4tcb(jc6ities(  Jtutbid  ;  tliece^^iarfre^' 
qpently  depofited  upan:Jthe  fides  of'the  veffel  a 
carlioiioiis  arid  fulphureoii«si  'drufl;!«rf  :a:.blackifli 


••f   -'.  brown 
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brown  colour ;.  frequcnUy.:  a,l^,  *e  perceive 
drops  of  a  thick  brown  pilj  prefiipitate^  and 
attached  to  tlie  glafs ;  which  proves  that  thefe 
gafes  catryoff  a  portion  of  this  body  in  folu- 
tion.  If  we  make  tlieip  pafs  into  lime  water, 
they  precipitate  it  in  calcareous  carbonate ;  in 
a  nitric  folutign  of  lead,  they  form  a  blackiih 
brown  ptecipjtate,;  when,  they  pafs  into  03^ i; 
genated  muriatic  acid,  carbon  is,  feparated  ind 
precipitated  in  the  liquor.  ,  They,  have  beeii 
examined  and  analized  ,  by  detoqatio^i  ■  '(yitfa 
pxigen  ga9  iaVoita's  eudiomieter,  after,  the  car- 
bonic acid  had  been  feparated  from,  tfiem  by  a 
cauAic  alkaline  ley.  It  was  in-this  manner  that 
.Citrzen  Beithollet  afcertained  their  nature 


■  9.  The  coal,  which  remains 
after  the  ^  diftiUation  of  an  animal  matter, 
very  rarely  retains  the  primitive  forfn  of  this 
matter;  for  it  becomes  foftened,  fufed,_^and 
fwelled  by  the  aftion  of  the  fire. ;  It  is  more 
denfe,  more  fqljd,  ,and  adlieres  more  firmly  to 
theglafs  than  that  of  tjie  vegetable  fabftances; 
frequently  it  even  fprm^one  fubfi^nce  with  Jil^ 
retort,  fo  that  its  weight  cannot  be  afcertained, 
uulefs  the  veflel  has  been  weighed  previous  to 
the  operation,  aiwl  weigbcd'again  at  the,  ter- 
mination, of  the  proccfs- '  Its  proportion  is- 
in  general  lefs  than  that -pf  the  vegetable 
coals;  it  is  rarely,  of  hardly  ever  inflated  or 
cayerupus,  at,.  lea(i  unlef^,  an  albuminous  or 
faponaceous  liquid  has  .been jdifiilletl ;  in  the 
latter calealfo,  we  frequently' .fincI'Only  a  cpally 
layer, 


70  AC* ION  dF  #iiiE 

layer,  which  ocfcupies  rtibre  fpace  iii  tTl^  tiSiKkt. 
Sbriietinies  the  aiiFmal  coal  is  brilliant,  of  d 
nietallic  appearartce,  arid  it  js  then  foutitti  v^py 

4 

analogous  to  the  carburet   of  iroii.     Its  corit- 
Buttibifity  is  in  general  very  flight ;  it  niuft  b^ 
kept  at  a  ftrohg  ttd  heat,  atld  ag-itated  ft>i ■  1 
long  lime  in  contaft  with  the  air,  ih  orde^  to  te- 
diidip  It  into  afli&s ;  it  is  hot  feeh  t&  Hit^  feh-". 
fibty,  aid  become  covered  AVtth  a  layer  O^f  afllfei^ 
Kkie  tbatof  the  vegetables.  The  ftrong  fire  wec^* 
!fary  fdr  its  jhdiiieratiori,  frequently  cbaBges  tht 
Baturfebf  its  refiduuni  and  V(>latilizes  a  part  af 
its  falt?8.  Soda  kud  mnnkUdffdfAaate  difengaged 
from  it ;  the  phdfphateis  which  it  contains  ari 
vitrified.     Accordingly  Citizen  Bertholiet,  ill  . 
order  to  analyfe  the  animfeil  coals,  has  empldyed' 
nitrate  of  pot-afh,  by  daiifing  them  to  ^fetonate 
i'li'veffels  proper  fpir  c6lle'ftii)g  the  elaftic  flwwl 
products,  and4:h^pulveraleiU  refidftes.     Ihavft 
employed  the  f^p^r-oxigienated  tnuriate  df  pofr- 
alh  for  the  Uiipe  pui^pofe,     Thi^  feharaiSlfer  6f  iia- 
combuftibility,  which  fo  ehiinehtiy  diftifygetiftte 
the  animal  cdiafs,  proceeds*  froiil  the  little  cai*- 
bon  which  they  contain,   the  denfity  which  it 
■prefervcs  in   them,  its  union    with  the  pbof^ 
phates  of  foda  and  of  lime,  and  the  oxides  of  iron 
and  nianganefe,  which  ittvelop  siind  coiidenfe  it, 
.    10,  All  the  effe6ls  of  firfe  upon  the'anirtml 
matters,  which   I  have  juft  defcribed,  all  tlite 
products  which  1  have  exarniucd,  pVove  ihit 
caloric,    liy    changing    the   3iatar^  of  tbefe 
matters,  and  tnakiog  b  cottiplicated  analyfis  df 

them, 
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them,  combines  their  conftituent  principles  in 
another  order,  and  that  finding  them  more  nu- 
merous tlian  thofe  of  tlie  vegetable  fubllances,  it 
gives  rife  to  a  greater  number  of  new  com* 
pounds.     Water  is  formed  in  them  lefs  abund- 
antly, oil  in  larger  quantity;  ammonia,  efpeci- 
ally  in  confiderablequantity,  exclufively  bejiongg 
to  them;  the  acids  which  unite  with  them,  dl 
announce,  like  the  ammonia,  an  abundant  fource 
of  azote.     Lefs  carbonic  acid,  and  more  hidro- 
gen  gas  than  in  the  produdls   of  vegetables, 
indicate  a  (inaMer  proportion  of  carbon,  and  a 
larger  of  hidrogen  in  the  animal  fubftances.  The 
fulphur  and  the  phofphorus  whicli  modify  their 
gafes,  announce  the  prefence  of  thefetwo  cpin« 
buftibles  in  thefe  fubftances.     This  fcries  of  the 
eSe€ta  of  fire,  and  pf  the  produ£ls  to  which  it 
gives  rife,  proceeds,  Jihcrefore,  from  the  primitive 
complicatipn  of  the  animal  compounds,  from  the 
multiplied  aftion  of  their  principles  upon  one 
another,  and  from  the  moi-e  numerous  attra£iions 
which  they  reciprocally  exert.     None  of  thefe 
efre^s  of  caloric,  which  are  very  well  iaidapted 
for  elucidating  the  nature  of  thefe  compounds, 
though  tliey  were  formerly  believed  to  he  very 
obfcureand  almod  i^xplicable,  is  at  prefeut  at* 
tended  with  any  real  difficulty,  and  it  is  one  of 
the  fineft  refults  of  the  pneumatic  chemifl:ry, 
to    have   afforded  a   clear    and  eafily  intelli- 
gible explanation  of  them.     It  has  l)eeu  able  to 
derive  great  advantage  from  what  ha<l  long 
been  only  a  fource  of  errors  and  of  obftacles  to 
its  progrefe* 

Artiglie. 
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Article  III, 

Of  the  Ff*operties  of  Animal  Matters  treated 

bif  the  Air, 

1.  THE  properties  which  the  animal  mattem 
prefent,  when  expofed  to  the  contact  of  the  air, 
and  by  the  efFe^l  of  this  expofure  itfelf,  are  left 
general  and  lefs  conftant  than  thofe  M'hich  are 
produced "^in  them  by  the  adiou  of  fire;  they 
vary  much  more  amongft  themfelves,  accord-* 
ing  to  the  differently  modified  natuie  of  theC? 
matters,  than  the  prece<ling.  .  In  general,  thofe 

'  which  are folid  undergo  very  Utile  alteration,  or 
a  very  flow  alteration  by  the  conta6l  of  the  air; 

'  the  liquid  animal  fubftances  are  almoft  cxclu-- 
fively  and  much  more  fenfibly  changed  by  the 
impreflion  of  the  air;  and  it  is  according  to 
thcfe  changes  that  I  ihall  .here  announce  the 
properties  of  thefe  matters,  referring  them  tp  a 
certain  number  of  general  loeads, 

2,  I  find  fix  different  effects  produced  by. 
the  air  upon  animal  fubftances,  independant, 
indeed,  of  thofe  which  it  can  produce  in  the 
living  animals ;  for  the  general  charaSers  of 
the  fubft:ances  which  I  examine  arc  taken  more 
efpecially  in  their  dead  ftate ;  the  vital  motion 
<;aufes  them  to  vary,  or  renders  them  compli- 
cated, and  we  muft  firft  determine  what  takea 

plac0 
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place  in  them  without  the  vital  principle  whicli 
animates  then),  before  we  can  treat  of  the  phen 
nomena  which  accompany  their  living  ftate. 
Thefe  fix  efFeAs  r^ifer  1,  to  the  abforption  of 
oxigen ;  2,  to  the  concretion  which  it  produces 
in  them ;  3,  to  the  colouration  to  which  it  gives 
rife ;  4,  to  the  flow  combuftion  which  it  excite* 
in  them  j.  5,  to  tl^  alt«era;tian  which  tt  expefi^ 
^nces^- itfeif;  6,  finally,  to  the  decompofitioti 
which  they  fuffer  by  the  internal  motion  which 
it  excites  in  them.  I  Ihall  recapitulate  each  of 
thefa  ejffiscls  in  fucceflion. 

,3'r  Almoft  all  the  animal  liquids  have  the 
property:  of  abforbing  the  atmofpherical  oxigen 
gas  ;*thofe  which  are  vifcid,  gluey^  /  or  fapona^ 

ceousi  Y^ff^f^^^  '^  2,  ptetty  high  degree.  This 
is  ptoved  by  leaving  tiiem  expofed  to  the  air  in 
in  verted  jars,  fufFeringthem  to  elevate  themfclves 
ii)i;here  veflcls,  and  afterwards  examining  the 
refidual  "^  gas-  by  the  cndiometrical  prdceffes. 
We  find  that  it  contains  much  azote  gas,  and 
that  it  is  fometimes  even  reduced  to  this  gas  in  a 
pure  ftate,  when  the  expofiire  to  the  air  hasbaen 
long  continuedl  Theab&rbcd  ^asi-eraaiiisfimply 
condenfed,  and  particularly  combined  for  foine 
time:  accordingly,  Uie  oxigenated  liquids  fwell 
confiderably  in  vacuo  or  by  the  a^ion  of  heat 
Gradually  tlie  oxigten  becomes  more  folidly 
fixed,  combines  intimaitely  jwith  theray  and 
changes  their  nature  bjycoxidfng  them  more  than 
Jthey  werp before^ y       ^  i^     j    ,   •}  •■.:'      v  ;  >r 
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4.  The  concretion  of  the  animal  liquids  con* 
iequent  upon  the  abfoj-f  tton  of  oxigen  ^is  eafy 
to  be  obferved,  and  leaves  no  doubt  of  the 
exigence  and  reality  of  this  fccond  effeft  ia.tfae 
white  of  egg,  the  ferum  of  the  blood,  the  water 
of  hydropic  patients,  &c.  expofed  to  the  aiiv 
We  fee  flakes  formed  in  tlie  liquids,  xeipain 
fufpended  in  them,  and  become  pxecipitated. 
By  agitating  the  liquids  in  the  air,  they  ac-* 

^quire  fuch  a  difpofition  to. concretion,  thatc 
part  becomes  folid.  In  this  manner  are  formed 
the  fafiitious  membranes  known  at  Cos,  lAore 
than  a  thoufand  years  ago,  and  defcribed 
by  Hippocrates.  The  aerated  water  produce^ 
the  f^me  effe6i;  by  its  mixture  and  agitatioQ 
with  thefe  liquors.  White  of  egg  exppfed  to 
the  air,  or  eggs  that  have  been  kept  for  fo|ne 
time,  boil  and  harden  njiuch  more  e^fily  than 
very  frefh  eggs.  This  phenomenon  is  con-!- 
nefiied  with  the  formation  and  the  regenera- 
tion of  th&  epidermis ;  it  explains  the  plaftic 
porter 9  of  the  ancients;  it  fubflitutes  a  fimplc 
phyfical  .fa€i  infiead  of  an  occult  quality; 
it  prefents  itfelf  in  the  mechanifm  of  na«- 
tPitioo.  * 

5.  A  thoufand  phenomena  prove  the  coloura- 
tiovi  produced  in  the  animal  fubfiances  by  the 
tbnta£b  of  the  air  and  by  the  flow  abforption  of 
4Dxigen.  Evien  the  folids  are  not  exempted  from 
•this  comfiant  d^&^     Bones  and  ivory  become 

ello^,  the  flcin  turns  brown. and  black  in  the 
r;  Ae  blood  r(jd(Je»s  in  it  and  affumes  the 

briU 


VVOS   AKITVfAL   StJBSTANCES.  fS 

bf ilfiairt  ifmrple  colour  which  chara^mes  it, 
ivhitft  that  pArt  of  it  which  is  deprived  of  th^ 
fceiit&6fc  of  the  air  remains  ^  a  dark,  and  alnioll 
black  coloHTi  TheS  white  albuminous  and 
g^tinous  lit^juids  become  yellow ;  fats  Hcquire 
a  citron  or  Orange^K^olour ;  wax  ^nd  fpermaceti 
btcotne  yfeHow ;  the  colours  'of  the  k^mes, 
cochitttal,  feveral  worms,  and  fotne  mollufc* 
actpiite  thrir  greatcft  luftre  by  the  conta6);  of 
the  air;  the  bile,  the  urine,  and  the  |)erfpi*^ 
Tattdti  arcqirire  a  more  intenfe  colour  in  the 
atmo%here;  th^e  white  difcharges  from  the 
nofe,  the  Itmgs,  the  urethra,  from  u'lcers,  bc- 
edmic  yellow  or  green;  all  the  marine  animal 
^rodu^s  become  darfccr^coloured  and  browner 
When  they  are  taken  out  of  the  water  and 
placed  in  the  air ;  putrefeftion  is  accompanied, 
and  its  periods  are  marked  by  many  different 
tinges. 

6.  The  fit  ft  efFe6lis  which  haw  juft  been 
TBtttwrciated,  whilft  they  indicate  a  remarkable 

aftroii^fon  between    the    animal  ma4;ters   and 

» 

oxigeri,  ibow.|)rietty  cteirly  that  th^y  feprefent  a 
kind  of  flow  combuftion,  which  caufes  them  to 
pafs  mto  the  ftate  of  oxi^les,  and  which,  in  fome 
cafes,  though  ifideed  rarely,  gives  them  even 
the  charader  of  »cids :  it  is  in  this  manaer  that 
"the  acetous  acid  is  produced  in  feveral  fubr 
ftonces  ^expofed  to  the  dr,  Specially  in  milk 
andvurine,  Tlie  difpofition '  to  coagulation  by 
"the  fire,  or  to  (^onftaneous  conorrfcibility,  cer^ 
*Bfpo»ds  with  t%e^JtHiid  and  ^Dpirc^rete  form  which 
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the  qife  afliime:  when  they  are  exp<?fed  to  i(i 
and  jreprof^nts,  a  real  Oxidation  which  has  its 
liipits.ancl.lt?  termiuatiop,  at,  the  point, j^hgJt 
the,  apinial 'matter  which  experiences  it  is  Sat^f 
rated,  ,and  can  no  more  abforb  a  larger  propor- 
tion of  oxigen.  /.This  analogy  with  the  con^ 
.  crefpibility  of., the  vegetable  oil^  authorizesi ns 
to  cjpnficjer  the  animal  compounds  as  approach^ 
iflg  to  the  oily  character,  or  very  much  dilpofed 
to  affum(r  it. 

7.  The  four  phenomeha  that  have  been  enunj- 
c.iated  do  not  take  place^  without  the  air  itfelf 
uxidergoing  a  change,  a,  moie  or  lefs  confidera- 
ble  alteration.  .When. an  animal. matter  has 
been  for  fome  time  expofed  to  it,  we  find  this 
air  lefs  charged  with^  oxigen,  more  faturated 
with  watery  containing  much  carbonic  a^cj^ 
^nd  infe6led  with  a  difagreeable  fmell.  TJiefe 
four  changes  correfpond  with  four  kinds  of 
efFe6Js  produced  by  the  animal  fubftances;  they 
immediately  abforb  a  portion  of  the  atmofphj^r 
ricAl  oxigfin ;  thejii;  hidroge^[i.  barns  rapidly  and 
ibfms  wp^t^r;,  their  carbon.  deftroy6o?;Ubi  a  por- 
tioi^  of\the.oxigea  gas,"  wjaicb  diflqlves;  and 
acidifies 'it; -finally,  a  portion  of  the  animal 
matter  itfelf,  already  much  altered  and  cor-, 
rupted,  or  at  leaft  the  fylphurated,  phofphorafed 
and  carbonated  hidrpgen  gafes  which  arc  dif- 
cngaged  from  it,  give  the  air  a  very  marked 
.charafter  of  fetidity.  , Thus,  we  conceivethe 
caufe.of  the  infeftion  and  of  the  noxious  pro- 
perties \y  hi  ch  the  2^ir  acquirer  in  tliQ  chambers 

of 


of  fick  perftms,  in  hofpitds  too  coafincil;  .&a 
dnd  pe'rhap^  -eVen  the  maiinei*  iti  wfefeh  tertdiil 
fevers,  ^8ccl  ai?e  co.mmunicdted.  ^  : :  r '  . ; :  '  ^  1 . 
^8.  In  prOpbrtion'te  animal  muttcrts^obfiteh the 
atmofphecical  oxigen,  they  bdcome  difpofed  M 
con  Crete,  income  poloured^'experience  atfirfi;^ 
{low  real  combaftion,;  and  at  the  fame. time  JpouK 
ititbtfaedir  different  principles  whicly;Chiang!e|it$ 
nature)  and  thus  thcfe  fubftances  ferifibly  pfrpceed 
towards  that  fpontaneous  decompofition  v^hicli 
tends  to  deftroy :  them;  or  to  reduce,,  them 
to  mdre  finiplei  namely,  binary icompouiidsv 
We  fee  them  from  day  to  day  wry  Jf|;  tjbeir^ 

coHfiftbn<?V  their  colour,  and  tb^ir  .fno^ll-; 
fe*ld  effluvia  and  gafes  are  difen gaged  from 
thein;  their  volume  is  changed,  their  ;prinoiples 
exhale  rjtherie  is  formed,  in  them  w;^t^ri/C^v 
botiic^a^id,  ammbfaia,  or  nitric  acid;  iuAiIf^^^ 
they  JftiffiM*  an  inteftine  motion  which  d^^rcpp 
thififi,  fepfiratfes  a  p6rtion  of  them  in  the  ga^QU^ 
f6rm,  $nd  leaves  a  .part  of  their  fixedl  lefiduiun 
in  *the  tlate  of  mould. '  ;P^fa:efa6iiQn,':ane.:<jfitfhs^ 
tfidft  marked  cha^adlerslMof  tlie'^animal  cJouTr 
pounds,  one  iof  the  phenomena,  that  mc^.Acb- 
ferve  to  be  ftudied  with  attention,  will  be 
defcribed  in  one  of  the  fubfequent  articles.  I 
have  indicated  ithere  only  in  order  to  exhibit' 
the  feries  of  the  effefts  of  afr^  upon  thcfe  fub- 
ftances ;  for  the  conta^  of  air  favours  and 
accelerates  it. 

.   9*  If  ye  compare  the  fix  effe6ls  here  indicated, 
we  find  as  the  refult,  a  great  alterability  in  the 

animal 
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tion  can  load  him.  There  are  fome  anirhat 
matters  which  are  always  found  diluted  with 
water,  liquefied  by  it,  and  owe  to  it  their 
fiate,  as  well  as  that  mobility  which  permits 
their  tranfportation  iiito  difFei,rent  parts  of  the  , 
bodies  of  animals.  Moftpf  the  animal  liquids 
aire  eafily  mifciblc  M^itti  water ;  and  if  we  except 
.  the  folids,  all  the  animal  parts  are  foluble  in  this  ^ 
liquid. 

..  S,:.\Vh€n  we  caufe  hot  and  boiling  water 
to  a6l  upon  animal  matters,  there  are  feveral 
:W;\i}cli,  though  i^dbluble  in  this  liquid  whefi 
jCplfj,  diflblve  in  it  eafily  and  quickly  by  nicana 
p^  tbiat  aSivity  which  ^the  caloric  communi- 
cates to  it.  Such  are  mod  of  the  white  mem-^  ' 
fara^9jMs  textures  which  melt  in  boiling  water, 
^g^4fterwards  form  jellies  with  it^by  coolings  , 
;a^gUies  by  evaporation  ;  it  is  on  this  account 
l^j^  thefe,  tex-tures  are  called  gelatinous  m  Cher 
mittry.  W);ien  we  give  to  the  water,  by  com-  . 
^eflion  ijx  Papin's  digefter  which  prevents  its 
jcyapo^'atiouy  a  much  higher  temperature  thaii 
that  of  boiling  water,  .we  at  laft  foften  eveu 
tUe  bones,  and  caufe  them  to.  affumeth^  ^la^ 
tinqus  ftate.  The  i corneous  and  cartilaginpufi 
tfi^t]xres  pafs  into  this  ftate  ftill  more  .ea?fily 
^^nd .  q^iiickly. 

4.  Thcrie  are  fome  animal  liquids,  analogoU 
to  tiie  white  pf.Qgg,  and  on;  that  accounjt  c&Ued 
albuminous^  which  fuffer  by  Xht  a^ion  of  hot 
water  below  43  degrees  of  temperature,  a  co^gu^ 
lation,  an  induration,  and  an  opacity  with  which    . 

every 
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>vcry  one  is  acquainted.  This  property,  which 
is  oppoiite  t6  the  gelatinous  folubility,  an- 
nounces, in  the  fubilances  which  are  fufcepti- 
ble  of  it,  a  very  different  nature,  and  it  has 
defervcdly  occupied  much  of  the  attention  of 
chemifts  and  phyficians.  Whilft  the  latter  hav6 
dcfcribed  it  ks  a  particular  and  living  power, 
which  they  have  called  plajiicy  the  former  have 
idifcovered  that  it  depends  upon  the  oxigenate4 
(late  of  the  animal  liquids,  or  at  lead  that  it 
is  confequetit  to  this  (late ;  that  it  is  owing, 
as  I  have  fliown  in  the  preceding  article,  to 
the  intimate  combination,  the  fixation  of  this 
principle^ 

5.  That  effeft  of  hot  water  upoij  the  infolu- 
ble  animal  folids  which  is  the  moft  generally 
known,  is  the  boiling  of  meat.  Chemifts, 
however,  have  not  yet  accurately  determined 
theinechanifm  of  this  effe6l:.  It  is  known  that 
there  is  produced  by  it,  in  the  boiled  fubftances, 
a  diminution  of  their  tenacity,  a  change  of  tex- 
ture, of  colour,  of  tafte  and  fmell,  which  renders 
them  agreeable  to  the  organ  of  tafte  atid  eafy 
of  digeftion;  It  appears  that  the  coftion  or 
boiling  confifts  in  a  change  of  proportion  and 
qf  ilate  in  the  animal  compofition,  the  fufion  of 
the  gelatine,  the  coagulation  of  the  albumen, 
antf  akind  of  niaceration  bf  the  fibrous  orirani- 
iMtfbn;  which  renders  them  :pafy  to  be  bruifed 
BjKthie  teetfr,  arid  reduced  into  a  foft  and  duc- 
tile Jiaftc  by  tnaftication.  This  property  is  very 
diflKrcnt  from  !the  coftion-  which  thfe  v^etabte 
Vol..  IX.  G  fub- 
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fubftances  undergo, .  and  the  change  which  the^ 

latter  fufFer  is  vqry  diftinft  and  lefe  fenfible  to 
every  one.      Many  vegetable,  matters  may  be 

ufed  as  ftfod  in  thei^  crude  ftate,  but  the-civi< 

lized  part  of  the  human  fpecies  cannot  eat  raw. 

animal  fubftances^;  r  '  ;      . 

6.  XfOng:  maceration  in  water  changes  alio-, 

t^e.  texture  and   the  , nature  of  ^nimaljifuW 

ftances  in  a  manner  fo  different  frprnthe  effoft* 

it  produces  upon  the  vegetable!^  that  we  muft 

thence  derive  a  very  decifive  charader  for  efta-^ 

blifliing  a  well  ip^rked  difference  bi^tween  thofe 

tWiO  claffes  of  orgapic  compounds.    .^Imoll  ^l| 

the  animal  matters,  when  immerfed  in.  waterr 

became  converted  into  a  fatty  fubftance,  ana« 

logons  to  fpermacetr,  which  I  have  already! 
indicated  by  the  name  of  adipocirei^   ^mn^o^ni^ 

at  the  fame  tiix^e  , formed,  which  i^  rdi^Qlyedji 
and  carbonic  acid  which  exhales-.  It  j^s.jS^UOWii 
that  in  like  •  circumftancesr  /^IjQ-  v;egetabl«sj 
blacken  and  become  ^c^bpiiated.  This:.phe-r 
npmenonp  ia  the  ^niipal  matters^  j^^pends  upon 
their  ipntr^fcibility,^,^^^^  ,  is  /^cient;  jere 
to  mention  it  fmce  its  caufeTand  its  rcfuHa 
will  be  treated  in;  a  more,|e;xplicitpaanneri»;th& 
article  cpncerning:  J) ixtrefadtion, 

7.  it  .is  evidepj:. .fypfl^.tl^^^  W^f^ 

upcm.tlie  animal  .<jopjpc^H^^^^^^ 
?aufe.whicb,detci;mipes^  ^J^irai}iffeVq?9cs  frojn 

that  w^ich  th^  y^^tabl^  n^^tfiFi .^^^^r.^^PS^ds 

upo? .  th^ .  W>rr  compU9a^e4  .iQftmpfffii^oij  .^of 

thofe.  hodlesi^  J^Pi^^WS^j^h^ifv^^ 
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tloh  of  carbon  and  of  oxigen,  and  the  lafgjer 
of  hidrogen  and  azote,  which  gite  rife  to  the 
changes  that  have  been  mentioned,  and  the 
phenomena  that  have  been  defcribed.  Thefe 
changes  are  more  numerous,  more  varied,  and 
more  confiderable,  becaufe  they  take  place  in 
fubftances,  thfe  conftituent  pHnciple$  of  which 
are  more  multiplied,  and  obey  a  greater  num- 
ber of  attractions  at  the  fame  time;  it  ii^ 
becaufe  they  take  place  in  fubftances,  the  equi- 
librium of  whofe  compofition,  is  much  mord 
eafily  difturbed  than  that  which  exifts  iii  the 
left  complicated  vegetable  compounds. 

In  this  fimple  explanation  we  perceive  a 
coincidence  which  always^ obtains,  bet^veen  the 
confequences  of  the  aft  ion  of  water  and  the 
effects  of  the  other  agents  that  have  been  ftudied 
in  the  preceding  articles.  This  coincidence 
will  alfo  be  perceived  in  all  the  fubfequent  ar* 
tides. 


Article  V. 

r 

Of  the  A  St  ion  of  the  Acids  upon  Animal 
Subjiances^  confdered  as  a  CharaSter  of  thefc 
Subftances* 

'  1.  THE  manner  in  which  the  acids  a6l 
upon  the  animal  fubftances,  fumilhes  chemifts 
at  prefent  alfo  with  a  means  of  charafterifing 
ihefe  compounds  and  appreciating  their  nature* 

G  2  The 
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The  fcience  has  made  great  progrefs  with  re*- 
fpe6l  to  the  knowledge  of  this  aftion  fince  the 
cftabliihment  of  the  pneumatic  doftrine ;  and 
in  particular  it  owes  much  to  the  labours  of  the 

French  chemift^,  efpecially  thofe  of  Citizens 
BerthoUet,  Vauquelin,  and  myfelf..  There  are 
two  principal  confiderations  to  be  prefented  re- 
lative to  the  a6tion  of  the  acids  ;  the  one  belongs 
to  all  thefe  bodies,  and  is  general  amongft  them; 
the  other  is  relative  to  each  of  the  acids  in  par- 
ticular, and  differs  according  to  their  peculiar 
nature,  I  fliall  follow  this  two-fold  manner  of 
confidering  them. 

2.  All  the  (lightly  concentrated  acids  prefervc 
animal  matters  and  guard  them  againfl  pu<^ 
trefa6lioii ;  accordingly,  they  have  always  been 
confidered  as  powerful  antifeptics,   and  they 
have  been  placed  at  the  head  of  thefe  medicines* 
AH  of  them  have  alfo  the  property  of  Coagu- 
lating and  thickening  the  albuminous  liquids, 
of  rapidly  diffolving  the  gelatinous  and  mem- 
branous organs,  of  prefcrving  the  fluidity  of 
the  liquids  of  the  fame,  nature,  and  of  prevent- 
ing them  from  concreting  by  refrigeration,  as 
they  are  accuftomed  to  do  when  alone ;  they 
alfo  foften^  and  diffolve,  with  the  aid  of  heat^ 
the  fibrous  organs,  or  thofe  which  contain  in 
their  texture  the  matter  which  is  csilled  Jibrine. 
This  folution  frequently  aflumes   the  tremu- 
lous and  gelatinous  form.     They  diifo^ve  and 
in  part  decompofe  the  folid  animal  fuBflance^ 
and  change  its  phofphat^  xiT  lim^  into  acidu- 
lous 
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tous  fait.-  Laftly,  all  the  acids,  when  left  for  a 
long  time  in  contadl  with  moft  of  the  foft 
menrbranous,  or  fibrous  animal  compounds, 
alter  them  in  the  courfe  of  time,  convert  a  part 
of  them  into  ammonia,  and  are  afterwards 
found  more  or  lefs  faturated  with  this  alkali. 

3.  The  particular  aftion  of  each  acid  is  de* 
termincd  by  its  own  peculiar  nature ;  it  is 
in  general  more  powerful  and  more  capable 
of  decompofing  animal  matters,  in  proportion 
as  the  acid  itfelf  is  more  feeble  in  its  inti- 
mate compofition,  and  as  its  radical  adheres  lefs 
ftrongly  with  the  oxigen.  There  are  fome  alfo 
which,  without  being  fo  eafily  decompofed,  a6l 
upon  thefe  matters  merely  by  their  acid  power. 
This  a6lion  varies  befides  according  to  the  ftate 
of  concentrati(^n  of  each  of  thefe  acids, — 
according  to  the  quantity  of  acid  placed  in 
conta6i;  with  the  animal  matters, — according  to 
the  more  or  lefs  folid  or  foft  ftate  of  thefe  mat- 
ters ;  and  laftly,  according  to  the  temperature 
by  means  of  which  we  caufe  them  to  a6l  recipro- 
cally upon  one  another.  Amongft  the  different 
acids  which  exert  an  -influence  more  or  lefs 
evident,  and  confiderably  different  upon  the 
animal  compounds,  we  muft  particularly  diftin- 
guifli  the  fulphuric,  the  nitric,  the  muriatic,  and 
the  oxigenated  muriatic  acids :  they  compre- 
hend all  that  need  be  confidered  as  to  this  parti- 
cular aftion ;  for  the  others,  and  efpecially  the 
phofphoric,  the  acetous,  the  nitric,  the  tartar-* 
ous^    and  the  oxalic,  Angularly  refemble  the 

muriatic^ 
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niuiiatic.,  It:-  muft  not  be  fbr^otten  that  the 
four  firft,  tak€n  in  a  diluted  ftate,  exert  only 
the  general  anions. which. have  been  indicated 
abo  i  e. 

4.  There  >v^s  formerly  obferved  in  the  man- 
ner in  which,  the  fulphuric  acid  afts  upon 
animal  inatt^r^,  the  foftenipg  which  they  exr 
peience^  with  the  more  or  lefs  intenfe.  co- 
:  louration  they  undergo :  and  it  was  believed 
that  this  effeft  announced  a  kind  of  femi-com- 
buftion  beyond  which  nothing  was  apprehend-- 
ed :  it  was  compaied  with  the  a6lion  of  fire. 
Citizen  Vauquelin  and  myfelf,  on  examining 
the  phenomena  of  this  aftion,  difeovered  tl^at 
the  ancient  notion  was  erroneous,  and  that 
there  takes  place  between  thefe  fubftances  aferies 
of  attra6lions  which..  chan<z:e  their  nature  in  ^ 
very  different  manner  than  had  been  imagined. 
When  we  immerfe  an  animal  matter,  flefli,  for 
example,  white  of  egg,  or  coagulated  blood,  into 
concentrated  fulphuric  acid,  and  leave  thefe 
two  bodies  t,o  a6l  fpontaneoufly,  we  firft  fee  th^ 
animal  matter  affume  fucceffivel}^  the  fawn,  the 
red,  the  bfown,  and  the  black  colours,  become 
fofteried,  divided,  diifolved,  and  form  a  kind  of 
pafte.  The  mixture  becomes  heated  ;  nothing 
is  difengaged;  and  on  examining  it  after  the 
aflion  is  terminated,  we  find  fulphuric  acicj 
w^eakened  with  water,  which  it  did  not  contain 
at  firft;  the  animal  matter  is  reduced  to  coal, 
and  fatty  particles  detach  themfelves  from  it* 
If  we  analyze  the  fulphuric  acid,  we  find  it  ia 

part 
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part  faturated  with  ammonia  arid  foda.  Wc 
therefore  find  that  it  has  decdmpofed  the  animal 
fubftatice,  that  it  has'feparated  from  it  hidrogen 
jand  oxigen,  which  have  united  to  form  the 
water  neceflary  for  its  fdturation  ;  that  another 
portion  has  compofed  ammonia,  a  third  has 
Jiaffed  into  the  ftate  of  fat,  and  a  fourth  into 
that  of  a  cpally  refiduum. 

5,  When  we  afterwards  dilute  the  acid  with 
it  fufficient  quantity  of  water,  then  filtrate  it  in 
order  to  feparate  the  fat  and  cpally  matter,  and 
Analyze  the  filtrated  liquor,  we  find  in  it  fulphate 
of  amponia,  fulphate  of  foda,  fulphate  of  lime, 
and  a  more '  or  lefs  confiderable  quantity  of 
Acetous  acid,  which  may  be  obtained  by  diftil- 
iation.  It  is  therefore  proved,  that  the  ful- 
j[)huric  acid  has  decompofed  the  falts  of  foda 
and  of  lime  cqntain(^d  in  the  animal  matter, 
that  it  na^  converted  it  into,  ammonia,  acetous 
acid,  water,  fatty  matter,  and  coal.  We  here 
find  ah  analogy  with  its  effefl;  upon  the  vegetat- 
ble  fubftances  defcribed  in  the  preceding  fec^ 
t!bn ;  with  very  remarkable  differences,  the 
Formation  of  ammonia  and  of  fat,  and  the  pro- 
duftion  of  the  fulphate  of  foda  and  of  lime. 
It  would  be  fuperfluous  to  explain  in  detail  the 
caufes  of  thefe  diff'erences,  fince  M^iat  has 
hitherto  been  faid  ihows  fufficiently"that  they 
irife  from  the  azote  of  the  animal  matters,  the 
greater  proportion  of  Iheir  hidrogcHj  and  the 
preicnce  of  the  phofphoric  fiilts. 

6.  If 
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6.  If  inftead  of  leaving  the  fulphuric  acid  to 
aQ;  fpontaneoufly  upon  the  animal  matters,  we 
aflift  its  a6lion  by  heat,  its  effed  becomes  more 
rapid  and  more  efFedual,  It  is  no  longer,  as 
in  the  former  cafe,  merely  the  tendency  of  the 
acid  to  become  faturated  with  water  that  effefla 
the  decompofition  of  thefe  fubftances»  and  which 
brings  into  play  the  complicated  attra6lions 
proper  for  changing  their  nature.  The  princi- 
ples of  the  fulphuric  acid  themfelves  tend  to 
feparate ;  the  attraftion  of  the  hidrogeu  and  of 
the  <;arbon  of  the  animal  matters  for  the  oxigen 
of  the  acid,  is  augmented  by  the  addition  of  ca- 
loric J  a  more  profound  alteration  takes  place  in 
their  nature  and  compofition*  There  is  no  longer 
any  oily  fubftance  formed,  with  water  fimply 
conftituted  for  the  faturation  of  the  acid  which 
no  longer  retains  its  chara6ler ;  the  animal  njafc- 
ter  approaches  much  more  to  the  ultimate  term 
of  its  decompofition.  Accordingly  we  fee  an 
effervefcence  arife,  which  is  prolonged;  car- 
bonic  acid  gas,  fulphureous  acid  gas,  fulpbura- 
ted  and  carbonated  hidrogen  gas  difengaged. 
Much  water  paffes  in  diftillation;  for  this  experi- 
ment ought  to  be  made  in  a  diftilling  apparatus ; 
the  acetous  acid  is  deftroyed ;  we  obtain  ful- 
phate  of  ammonia,  and  the  quantity  of  coally 
refiduum  is  lefs  than  in  the  firft  cafe. 

7.  The  nitric  acid  comports  itfelf  in  a  very 
different  manner  with  the  animal  matters,  be- 
caufe  it  is  much  lefs  powerful  and  permanent,  as 

an 
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an  acid,  than  the  fulphuric,  and  efpecially  be- 
caufe  it  is  infinitely  more  decompofable  and 
much  more  oxigenated.     It  was  foimerly  re- 
marked that  it  gives  to  thofe  fubftances  a  lenion- 
j^ellow  colour,  and  that  it  does  not  reduce  thera 
to  coal  like  the  preceding,     Its  mode  of  afting 
upon  the  vegetables,  which  has  been  explained 
in  detail,  in  one  of  the  articles  of  the  feftioa 
relative  to  them,  will  here  ferve  me  to  account 
for  that  wliich  it  exerts  upon  the  animal  mat- 
ters;  we  fliall  obferve  a  more  corapKcated  ope- 
ration ;  we  iball  remark  in  it  important  refults 
which  the  pneumatic  do6lrine  has  enabled  tif 
to   deduce  from   it      When   Bergman    made 
known  the  formation  of  the  acid  of  fuarar,  or 
the  oxalic,  by  the    nitric  acid,'  Citizen  Ber* 
thollet  found,  in    1777,  that  (ilk,    wool,   %hc 
muicles,   the  fkin,  the  tendons,  and  the   hair, 
afforded  more  of  it  than  fugar,  and  that  this 
quantity  fometimes  ev^n   amounted   to  more 
than  half  of  their  weight,  whereas  fcarcely  a 
fourth  could  be  obtaitied  from  the  vegetable 
matters.     He  difcovered  at  the  fame  time,  and, 
as  we   fee,  at  a  period  already  remote  (now 
nearly  twenty-two  years  ago),  that  there  was 
feparated  an  oil,  during  the  formation  of  the 
oxalic  acid,  from  the  animal  matters,  and  that 
this  oil  yielded  ammonia  in  diftillation.  This  was 
already  a  ftriking  difference,  obferved  in  the 
adtion  of  the  nitric  acid  upon  thefe  matters, 

8.  Eight  years  after  this  .firft  difcovery,  the 
{im6  chemifi  madeanother  ftill  much  more  iin- 

portant 


'portant  difcovery,  rdative  tactile' a61tioh  of  tlfe 
liritric  acid  upon  the  animal  niatteW;  Having  feeh 
4hat  they  yifelded  by  this  acid,  when  rather  weak, 
-and  ahnoft  without  the  additibri  of  ii^iah:,  a  large 
quantity  of  azotic  gas,  he  remarked '  that  this 
-property  accorded  with  that  of  yielditig  ammo- 
nia; that  when  they  had  loft  their  azote  they 
feemed  to  make  a  retrograde  ftep  toward  the 
•vegetable  ftate;  that  all  the  fubftances  ivhi6h 
furnifli 'ammonia  exhale  alfo  azotic  gas  ty-the 
adion  of  the  nitric  acid;  that  in  this  a6tion 
tliere  was  difengaged,  after  this  gas,  *  carbonic 
gas  and  nitrous  gas  ;  that  the  oxalic  acid  \^as 
-then:  formedy  and  the  fatty  mattler  feparated ; 
tliat  wheii  the  yelloW  liquor  was  evaporated  in 
^rder  to  obtain  the  oxalic  acid,  acid  phofphate 
Bfilime  remained  in  the  mother  water :  thus  hfe 
jeftabliflid'd  a  ^veiy  eflehtial  difference  between 
«th6'  ve4*€table  and  the  animal  matters.  I  ex- 
amined;  a  fliort  time  after  this  difcovery,  all 
the  circumftances  of  the  difengagement  of  azote 
from  aiiimal  matters  by  the  nitric  acid ;  I 
have  .proved  tHat  this  acid  was  not  decompoftfl 
^s  Idng  as  that  difengagement*  contihued,  and 
that  •  it '  thus  belonged  to  the  animal  matter"; 
that  gelatinous  ttiatters  afforded  lefs  of  it 
than  the  albuminous,  and  thefe  Icfs  than  the 
fibrous ;  that  the  azotic  gas  thus  obtained,  had 
•a  particular  faint  odour,  analogous  to  that  of 
animal  :raatters.  wheji  they  begin  to  bedoitie 
tainted,  to  that  of  nturiate.of  ammonia  fublimed, 
of  ammonia  decolnpofed  by  the  oxig^nated 
:       ;    I  muriatic 
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muriatic  ac^d,  &c. ;  and  that  its  proportion 
exatitly  followed  that  of  the  ammonia  afforded 
by  each  animal  matter  ;  that  when  it  had  been 
feparated  from  an  animal  compound,  this  was 
no  longer  putrefcible  as  before ;  that  this  gas 
was  very  deleterious,  that  it  appeared  to  have 
an  influence  upon  the  produ6lipn  of  putrid  dif- 
fafes  in  men  expofed  to  its  aftion.  Since  my 
firft  affertion,  fome  have  attempted  to  make  a 
point  of  medical  theory  of  this  objed,  and  its 
refult  has  been  defignated  by  the  name  offep- 
ton  gaSy  given  to  the  a /otic  gas. 

9.  In  1790,  another  difcovery  prefented  itfelf 
ta  me  in  the  courfe  of  my  experiments  relative 
to  the  a6lion  of  the  nitric  acid  upon  the  animal 
fubftances;  namely,  the  formation  of  the  Prufiic 
acid,    and  its  difengagement  in  vapour,    oailly 
diftinguifliable  by  its  ftrong  fmell  of  bitter  al- 
monds :    as  it   will  be  treated  of  more  in  dor 
tail  in  one  of  the  fubfequent  articles,  I  fpeak 
of  it  here,    only  in  order  to  complete  the  enu- 
meration of  the  principal  effefts  of  this  acid. 
We   fee  that  thofe  effbds.conCft  in  a  yellow 
or  red  colouration,  in  the    difengagement  of 
azote  in  the  ftate  of  gas,  in  the  formation  of 
the  Pruffic  acid,  of  the  oxalic  acid,  of  the  car- 
bonic acid,  and  of  a  fatty  matter.  ;  The  dif-. 
ference  of  this  adion  from  that  of  tl^e  fulphu- 
ric  acid,  cpnfift  in  the  feparation  of  azote,  the 
formation  of  a  thicker  oil,  of  lefs   water,    the 
abfence  of  ammonia,   tlie  non-precipitation  of 
cafbon,  the  formation  of  the  oxalic  acid ;  it 

2  depends 
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depends  evidently  upon  the  greater  folubility  of 
the  animal  matter  in  this  acid,  its  larger  quan- 
tity of  oxigen,  which  feizing  the  principles  of 
this  matter,  infulates  and  burns  its  carbon,  em- 
ploys its  hidrogen  with  a  portion  of  this  car- 
bon itfelf  and  of  the  oxigen  in  the  formation 
of  the  kind  of  fat,  &c.  Thefe  united  effe6te 
are  ftill  more  numerous  and  more  difficult  to  be 
well  explained  than  thofe  produced  by  the  ful- 
phurlc  acid,  as  there  are  more  attra3;ions  acting 
at  the  fame  time;  they  are  neverthelefs  very 
well  adapted  for  making  us  acquainted  with  the 
liature  of  the  animal  fubftances  and  confirming 
what  has  already  been  enunciated  refpefting 
them.  ^ 

10.  The  muriatic  acid  prefents  nothing  par- 
ticular in  its  a6lion  upon  the  animal  fubftances, 
neither  do  the  phofphoric  or  the  vegetable  acids; 
it  is  only  a  little  more  powerful  than  the  latter. 
They  all  diffolve  the  fibrous  and  mufcular  part, 
reduce  it  into  a  kind  of  jelly ;  and  at  laft  they 
decompofe  and  convert  a  part  into  ammonia, 
which  faturates  them*  They  coagulate  the 
albuminous  liquids,  foften,  and  in  part  decom- 
pofe the  bones,  as  well  as  fhe  cartilages ;  they 
alfo  diffolve  the  membraneous  textures.  It  is 
believed  that  this  effeft  takes  place  during  life, 
by  the  abufe  of  the  vegetable  acids,  of  the  ace- 
tous and  of  the  nitric  acid,  and  that  it  is  on 
this  account  that  perfons  who  take  them  in 
abundance   grow  lean,   and  lofe   even  a  por- 

u   of  the    bulk    or  of    the  thicknefs    of 

their 
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theif  mufcles.     With  refpeft  \o  the  bxigen- 
ated  muriatic  acid,  it  ads  with  a  far  fuperior 
energy  upon  thefe  fubfiances.     At  the  moment 
of  its  conta6t  with  thofe   animal   liquids,   it 
thickens,  coagulates  and  cbndenfes  them  into 
flakes,  into  mucous  fragments,  and  thus  con- 
firms what  I  have  faid  of  the  coagulation  of 
this  humour  by  the  combination  or  the  fixation 
of  oxigen.     It  hardens  the  folids,  makes  them 
ihrink  ai\d  contraft,  wakens  their  colour  with- 
•  out  dcftroying  it,  and  even  brightens  that  of 
feveral  of  them*     We  ihall  fee  hereafter  that  its 
powerful  adion  Upon   the  humours  and   the 
organs  of  living  animals,  is  calculated  to  throw 
feme  light,  at  a  future  period,  upon  their  func- 
tions and  phyfiology. 


Abticle  VI. 

Of  the  Properties  of  Animal  Matters  derived 
from  their  Alterability  by  the  Alkalis. 

1  •  THE  violent  a£Hon  of  the  cauftic  alkalis^ 
upon  animal  fubflances  has  long  fince  been 
obferved  by  chemifb ;  but  not  knowing  then, 
either  the  pure  iftate  of  the  alkalis,  or  the 
intimate  nature  of  thfe  organic  coiilpound^ 
they  were  neither  able  to  explain  this  a6iioh, 
nor  to  avail  themfelves  of  it  for  the  purpofe^oiT 
afcertaining  the  compofition  of  thefe  matters. 
It  was  a  faft  which  they  had  dWenrdd,  without 

being 
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being  able  to  deduce  from  it  inferences  ufefur  , 
for  the  advancement  of  the  fcience,  and  they 
contented  theihfelves  with  making  foine.  ap- 
ph cations  of  advantage  to  feveral  of  the  pro- 
ceffes  of  the  aits,  fuch  as  the  employment 
of  fixed  alkalis  rendered  cauftlc  by  means  of 
lime,  for  the  purpofe  of  opening  ifTues,  ex- 
tirpating indolent  and  (leatom^tous^  tumours, 
clearing  the  fat  out  of  wool,  &c.  It  is  only 
fince  the  rife  of  the  pneumatic  do6lrine  that 
the  aftion  of  the  alkaline  cauftics  upon  ani- 
mal matters  has  begun  to  be  kno^vn  and  em-  . 
ployed. for  the  purpofe  of  determining  their 
nature. 

2.  It  was  firft  remarked  that  thefe  re-agents 
afted  in  a  much  more  powerful  manner  upon 
animal  than  upon  the  vegetable  fubftances,  and 
that  whilft  they  diffolved  the  latter  but  flowly 
and  with  difficulty,  they  foftened  and  diffolved 
the  former  with  rapidity  :  it  was  alfo  perceived 
that  all  animal  textures  treated  by  cauftic  alka- 
line  leys  loft'  their  ftrength  and  their  weight, 
whilft  thofe  of  Vegetable  filaments  were  but- 
vel:y^little  altered  by.  themw  To  this  a£tion 
is  to  be  attributed,  the  kind  of  greafy  and 
uii6iuou$  feel  which  we  perceive  when  we  rub 
the  cauftic  leys  between  the  fingeri? ;  a  pheho-  - 
menon  which  caufcd,  the  pam^  of  oil  of  tartar 
to  be  given  to  the.  concentrated  folution  of 
pot-alh.  This  folubility  of  the  animal  matters 
takes  place  even  by  the  fpliji  fixed  alkalis,  becauie 
they  fiind  a  fufficifncjf  of  waller  in  thefe  matters 

to 
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tG  become  fiijd  foftened  and  diffolved,  whence 

they  ftre  afterwards  enabled  to  ad  as  folvents. 

31  Jn   1782>  Citizen  Berthollet  publiflied-  a 

Memoir  upon  this  a6iion  of  the  alkalis:  he  re- 

jprcfented  it  as4he  efFeft.of  a  fimple  combination, 

into  which  thi  animal  matters  entered  intire: 

he  femarfced  that  wool,  fdk,  flefh>  boiled  with  a 

concentrated  ley  of  pot-afli^  were  diflblved  ia 

it,  deprived  it  of  its  caufticity,  gave  it  a  bitter 

tafie,  and  a  red  colour,  but  did  not  take  carbonic 

acid  from  it,  as  Macbride  had  believed;  that 
this  folutiou:  was  precipitated  by  the  acids, and 

th^.  metallic  falts ;  that  in  the  latter  precipita- 
tion, the.  depofit,  compofed  of  animal  matter 
and  oxide  approaching  to  the  n^t^llic  ftate^  was 
nqalterable  and  not  imprutrefcible  ;  that  it  did 
not  precipitate  the  fuper-qxigenated  mujiate  of 
mercury,:  whilft.a  folution  of  fugar  and  of 
(larch  in  tbe  fame  alkali;  dW  Ijot  deftroy  its 
ijaufticity  |?ut  decompofed  this  metallic  fait; 
that  the  animal  matter  thus  faturated  the  alkali. 
.  4*,^  phenomenon  obferved  by: the  fame  che- 
mifl  induced  me  to^cjopt  an,  opinion  different 
from  bisj  jtled  me  to  mak^  aTeries  of  esjperi- 
xnents  wbicbf^rnifhed  me  with  anpther  theory,- 
hy  lliowhig  me  thafc  fomething  different  from  a 
§mplfr  foju^tipu  Jbook  pJ^ce^f    Gitiaen  Berthollet 

bf^dr^i^aiji^  that  tiheifoliitionof  ananimail  mat*^ 

* 

tpr  by  X^auililQ  alkali  exhaled^ a*:difagteeable  pu-* 
t]!id'1&lidS«  V  i'&fpu  found  that  in.  faft  every  fub» 
ftai^eerof  thiil^itisiture  difengaged  a  remarkable 
(lU4Qt9ty  of.  ammoniia  .at  :the  moment  when^  it 
.  uo  was 
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was  treated  by  a  ftrong  alkaline  ley ;  that  at 
the  fame  time  caloric  was  difengaged  ;  that  the 
fenie  circumftaiices  took  place,  though  with  lefs 
energy,  with  lime,  ftrontian,  and  barites-  As 
a  frefh  animal  matter  does  not  contain  ammo- 
nia ready .  formed,  I  concluded  that  it  was 
fermed  from  it  by  the  adion  of  the  alkalis, 
that  after  this  the  matter  being  once  difiblved 
was  no  longer  the  fame  as  before  its  ibliltion, 
but  that  its  nature  was  change^*  In  the  ^re* 
paration  of  the  animal  foap  which  is  manufab- 
lured  according  to  the  recommendation  and  * 
the  advice  of  Citizen  Cliaptal,  by  boiling  ihreds 
of  woollen  fluffs  in  a  ftrong  ley  of  pot-aih,  till 
it  diffolves  no  moxp  of  them,  this  liquid  and 
coloured  foap,  uleful  in  the  manufactories  of 
flannels,  of  cloths,  and. of  blankets,  retains 
and  gives  to  the  fluffs  a  difagreeable  (mell 
¥^hich  proceeds  from  this  ammonia  that  is 
formed,  and  is  difTipated  in  the  air  by  much' 
wafliing. 

5.  It  is  eafy  to  conceive  that  in  propor- 
tion as  ammonia  is  formed,  the  animal  matter 
lofing  five  times  as  much  azote  as  hidrogen,* 
muft  contain  in  its  portion  united  wi^h  the' 
alkali  much  more  hidrogen  than  before,  anil 
that  having  thus  cbntraded  an  oily  chara^er 
its  alkaline  combination  is  a  real  foap;  accord^ 
ingly,  all  the  properties  defcribed  by  Citizen 
fierthollet  in  this  folution  are  fo  many  f^hara^r^ 
of  a  faponaceous  compound.  The  acids  decoiQ-^ 
it  and  feparate  from  it  a  concrete  browft 

oil; 
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oil;  the  metallic  folutions  foFm  in  it  infoluble 
precipitates  of  foaps ;  and  the  fame  is  the  cafe  with 
the  earthy  falts.  Citizen  Chaptal  has  propofed 
it  to  anlVer  the  purpofes  of  a  real  foap  in  the 
woollen  manufaftures.  It  is  evident  tnat  there 
is  no  proof  wanting  to  my  opinion. 

^  6.  The  red  or  brown,  nioris  or  lefs  deep  colour 
which  •  animal  fabftances  affume  when  they 
are  diflblved  in  the  cauftic  ley  of  fixed  alkalis, 
indicates  alfo  another  change  of  thefe  fubftances. 
It  is  eafily  conceived  that  when  azote  and  hidro- 
gen  is  feparated  from  them  to  form  the  ammo- 
nia which  is  difengaged,  a  portion  of  infulated 
carbon  muft.  be  precipitated,  and  that  the  oil 
then  formed  muft  approach  to  the  nature  of 
tliofe  which  are  called  empyreumatic.  Petit 
obferved,  in  1733,  in  the  Memoirs  of  the 
Academy  of  Sciences,  that  a  piece  of  lapis 
caufticus  furroundcd  with  fat  and  fkin,  ren- 
dered thefe  parts  reddiih  by  remaining  in  them 
for  fome  hours.  PouUetier  de  la  Salle  has  de- 
fcribed,  in  his  Commentary  upon  the  Pharma- 
copeia of  London,  experiments  made  upon 
the  application  of  the  lapis  caufticus  to  the  fkia 
of  a  dead  body,  in  which  he  obtained  the  fame 
refult-  This  agent,  employed  with  the  fame 
care  and  the  fame  apparatus  upon  the  living 
fiihjt&f  produced  an  efchar,  an  excavation, 
with  a  margin  of  a  livid-red  colour,  ovv^ing  to  its 
colouring  adion  upon  the  fubcutaneous  fat. 

7*  This  adion  of  the  alkalis,  which  at  prcr 
feat  is  well.^fcertained,  explains  their  ufe  as 
i   Vol.  IX.  H  canities 
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cauftics  for  temoving  malignant  ulcers,  indolent 
liumors;  it  is  evident  how  thejr  employment  as 
folvents  for  the  difeafes  which  reqirire  this  kind 
of  remedies,  may  become  dangerous  if  g.bufed  ; 
how  the  alkaline  leys  atlter  and  wfeken  all  the 
animal  textures  which  are  impregnated  with 
them,  or  1(  ft  to  femain  in  them,  and  efpecially  if 
heated  with  thefe  liquors ;  as  is  frequently  ptac-^ 
tifed  with  wool,  filk,  hair,  feathei^s, ,  &€. 


Article  YH. 

Of  the  ABion  of  the.  Saline  Subjfances,  the  ' 
Oxides  and  the  Metallic  Salts  upon   Ani- 
mdrSiibJianceSj   cortfidered  as  Chaj^aBer  of 
thefe  Subjiances. 

1.  I  COMBINE  in  a  fmgle  article  the  aaiofl 
of  three  kinds  of  fubftances  upon,  animal  mat- 
ters, becaufe  it  is  either  weak  or  difficult  to  be 
determined,  or  not  yet  appreciated  with  ac-* 
curacy.  There  are  few  fafts  to  be  defcribed^ 
and  few  refults  to  be  deduced  from  the  adion 
of  thefe  bodies  :  it  was,  therefore,  neceffary  that 
I  ftiould  confider  thenitogetlK?r,  not  tofeparate 
them,  but  aflbciate  them  in  one  confideration. 

2.  The  prefervative  property  whicli  the  falts 
fhow  with  refpe6l  to  all  the  organic  fubftances 
in  general  is  well  known,  and  a  number  of  arts 

and 
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land  proeeffes  efpecially  prove  the  exiftence  of 
this  property  with  refpe6l  to  the  animal  matters. 
Alum  hardens  fkins  and  contrads  their  texture, 
^which  it  renders  more  durable ;  its  folution  is 
frequently  employed  in  order  to  preferve,  againft 
eveiy  kind  of  alteration,  the  organs  or  the  parts 
of  i^nimals  in  anatomical  coUedions.  The 
muriate  of  foda  produces  a  fimilar  effeft, 
which  preferves  meat  fo  well,  that  it  is  em- 
ployed in  order  to  prevent  its  fpoiling  and  to 
adapt  it  for  nourifliment.  The  fame  procefs  is 
employed  for  butter  and  cheefe.  Pringl^  ima- 
gined that  a  fmall  dofe  of  fait  accelerated  their 
putrefaftion,  whilft  a  large  one  was  antifeptic: 
this  opinion  has  been  found  to  be  an  error,  and 
tliat  a  fmall  quantity  of  fait  fuffers  the  animal 
matters  to  putrefy,  only  becaufe  it  does  not 
abforb  the  whole  of  their  humidity* 

3.  The  earthy  falts,  whilft  they  prefent  the 
property  of  the  preceding,  exhibit  another 
charader  in  their  aftive  energy  upon  animal 
matters  ;  they  decompofe  their  foluble  phof- 
phates,  namely,  thpfe  of  foda  and  ammonia,  which 
are  almoft  conftantly  contained  in  the  liquors 
of  animals:  hence  it  comes  that  when  we  pour 
fplutions  of  nitrates  and  muriates  of  lime,  mag- 
nefia,  or  ftrontian,  into  the  ferum,  whey,  urine, 
the  water  of  hydropic  cafes,  or  water  in  which 
flefli  has  been  boiled,  &c,  a  more  or  lefs  abun- 
dant precipitate  is  pvoduced,  which  i§  always 
phofphate  of  lime.  The  foda.  which  ex.i%inl"u- 
IjLted,  or  in;  the  faponaceous  ftate  in  fevQrai  of 

H  2  thefe 
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;k  iC  ^iVtuvHT^  and  in  the  bile,  alfo  decorapofe^ 
lUsK^  ilxiu  and  precipitates  their  earthy  bafes; 
10  lh<i(;  thi5>  precipitate  is  frequently  two-fold 
.iiul  couthis  of  earthy  phofphates  and  earth*, 
la  the  cafe  of  the  faponaceous  animal  liquors, 
the  precipitate  \ihich  is  formed  is  an  infoluble 
euithv  foap.  The  aluminous  falls,  whilft  they 
produce  tlie  fame  efled;  upon  tlie  coloured 
iii^uors,  frequently  deprive  them  of  their  colour, 
uith  the  matter  of  which  alumlne  has  a  ftrong 
atKnitv, 

4.  It  is  evident  from  this  expofition  that  the 
{aline  matters  have  almoft  always  a  rery  com- 
plicated effedl  upon  the  liquid  animal  fubiiances, 
a  part  of  the  falts  of  which  they  decompofe, 
becoming  decompofed  themfelves,  efpecially 
when  the}'  are  of  an  earthy  nature,  and  that  they 
j^referve  thefe  matters  when  folid,  and  condenfe 
their  texture.  We  muft,  therefore,  confine 
ourfelves  to  thefe  effefls  the  generality  which  it 
is  here  neceliar}-  to  pn?feut ;  we  Ihall  here^er 
have  occafion  to  give  an  account  of  fome  Qther 
anions  exerted  by  the  falts  upon  feveral  animal 
fubftances  in  particular,  to  ihow  that  thefe 
actions  depend  upon  the  fpecial  nature  of  thefe 
fubftances,  and  that  tlu  v  ou^ht  to  be  confidered 
as  verA'  proper  for  charaderiling  them.  It  can 
fcarcelv  be  doubted  that  manv  falts  with  an  alka- 
line  bafe,  which  art^  not  found  in  the  animal 
compounds,  proiluce  in  diefe  compounds  phe- 
"lena  of  dccompofition,  or  of  triple  and  per- 
quadruplc  union,  which  have  not  yet  been 

deter- 
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determined.     Much  ftiU  remains  to  be  done  for 
the  Science  in  allthefe  refpe6ts. 

5.  Thofe  metals  which  are  the  moft  eafily 
oxided  undergo  this,  kind  of  alteration,  when 
they  are  kept  immerfed  in  feveral  animal  liquids. 
Iron,  zinc,  lead,  and  copper  belong  efpecially  to 
this  order ;  their  oxidation  is  more  particularly 
fpeedy  and  more  marked  in  the  albuminous 
liquors*  This  flow  combuftion  is  frequently 
fucceeded  by  a  real  phofphatization,  by  the  union, 
of  the  metallic  oxides  with  the  phofphoric  acid 
of  the  animal  matters.  Every  one  knows  hqw 
eafily  filver  becomes  coloured  and  blackened  by 
^he  contaft  of  thefe  matters,  and  even  of  the 
vapours  which  exhale  from  them.  The  fulphu- 
rated  hidrogen  gas  with  which  they  are  fre- 
quently charged  is  the  fource  of  this  alteration  j 
the  fulphur  which  abandons  it,  unites  in  the 
courfe  qf  time  with  this  metal,  and  it  was  th$ 
caufe  of  the  fulphuret  of  filver  formed  by  plate? 
of  this  metal,  Avhich  had  remained  for  a  long 
lime  in  ^  privy  at  Compeigne,  and  were 
examined  in  17^5  by  Macquer.  Even  the 
metals  that  are  thejeaft  eafy  to  be  oxidated, 
neverthelefs^  aifump  this  ftate  by  trituration 
with  thofe  animal  liquors  which  quickly  abforb 
this  principle.  It  is  in  this  manner  that  mer^r 
cury,  gold  and  filver,  triturated  with  falivaand 
fat,  are  converted  in  a  longe*  or  fiiorter  tim^ 
into  real  o:^ides  when  they  have  the  cou^aft  Qf 

6-^  The 
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6.    The  highly  oxidcd  metallic  oxides,  on 
the  contrary,  yield  a  more  dr  lefs  confiderable 
portion  of  their  oxigen  to  the  animal  matters^ 
with  which  they  are  placed  in  contact-     It  is  m 
this  manner  that  thofe  of  mercury  and  of  filver 
thicken  and  coagulate  the  albumen :  fome  of 
thofe  which  adhere  the  leaft  with  it,  and  fuffer 
it  to  be  taken  from  them  with  more  or  lefs  fa-- 
cility,  even  burn  the  animal  compounds.     Ac- 
knowledged as  caufiics,  when  they  are  applied 
to  thefe  compounds  in  the  living  ftate,  they 
m^y  ferve  for  making  their  analyfis  when  they 
are  deprived  of  life.     The  animal  matters  are 
I'educed  into  coal  by  the  a6lion  of  thefe  oxides  j 
whilff  it  takes  place  water  is  formed,  fometime$ 
ammonia,  and  in  other  circumftances,  nitric  acid. 
It  is  on  this  account  that  the  red   oxide  of 
iron,  mixed  with  the  animal  fubftances  employee? 
Sn  the  artificial  nitre-beds,  contributesi  to  the 
formationof  this  acid. 

7.  The  folutious  of  the  metals  in  the  acidsj^ 
a6l  by  both  their  component  parts  upon  the  ani- 
mal liquors ;  there  is  not  one  of  them  that  is 
not  decompofed,  and  the  oxide  of  which  is  not 
feparated  and  approached  to  the  metallic  ftate,  . 
by  remaining  in  this  liquor,  Thofe  of  the 
white  metals,  and  efpecially  of  mercury,  and 
lead,  and  of  filver,  are  precipitated  at  the  very 
moment  of  their  mixture  with  thefe  liquoi-s. 
This  precipitate  is  formed  either  by  the  mnri* 
atic  acid,  or  by  the  phofphoric  acid,  which  ' 
m  part  pf  the  elements  of  thefe  matters ;  the 

foda 


ON  AKIKAL  SUBSTANCES*  103 

foda  which  they  contain,  alfo  contributes  to  it ; 
the  albumen,  which'  frequently  conftitutes  a 
portion  of  them,  by  taking  oxigen  from  the 
oxides  of  the  fplutionsalfo  produces  their  fepa- 
ration  from  the  acid  :  fometimes  even  the  ful- 
phurated  hidrogen  diffolved  in  the  animal 
liquids,  enters  for  fomething  into  the  preci^^i- 
tation ;  fo  that  the  precipitates  obtained  in 
thefe  operations  may  be  compofed  of  five  differ- 
ent matters ;  namely,  of^a  phofphatc,  a,  muriate, 
a  fimple  metallic  oxide,  and  the  fame  oxide 
albuminated  and  ful phurated:  a  delicate  ana** 
lyfis  ma^e  ilowly  by  means  of  different  acids, 
may  exhibit  each  of  thefe  metallic  precipitates, 
^nd  even  give  the  proportions. 

8»  The  adion  of  the  metals  and  of  the  me^r 
tallic  oxides  and  folutions  upon  the  animal 
folid^,  has  ndt  yet  been  examined  with  fuffi- 
cient  accuracy  for  it  to  be  poffible  to  defcribe 
it  with  exa6lnefs»  It  is  known  that  thefe  fplids 
are  preferved  by  thefe  foluticus;  that  they  be* 
come  coloured,  condenfed,  contra6led,  and  hard- 
ened ;  that  they  abforb  a  portion  of  the  me-^ 
tallic  fait;  that  they  decompofe  another  and 
feparate  from  it  the  oxide  which  they  approach 
to  the  metallic  ftate ;  that  they  at  the  fame  time 
fuffer  an  alteration  more  or  4efs  confiderable, 
according  to  the  differently  concentrated  ftate 
of  the  folution,  and  that  in  the  frequently 
-dark  colour  which  they  acquire,  their  carbon 
is  infulated,  and  their  hidrogen  burned  The 
jaod  acrid  and  moil  cauftic  folutions  burn  and 
entirely  deftroy    the  texture    of  the  animal 
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foHds,  by  reducing  them  to  a  complete  coally 
ftate :  it  is  for  this  purpofe  tliat  they  are  ^mr 
ployed  in  furgery. 


ArticliI  VIII. 

Of  the  ABion,  of  Vegetable  Matters  upon 
the  Animal  Subjiances^  conjidercd  as  Generic 
CharaQers  of  the  latter. 

1.  THE  entire  vegetables,  or  the  different  imT 
mediate  materials  of  vegetablev<5,  have  iiot  nearly 
fo  powerful  an  adion  ujjon  the  animal  fubftances 
as  that  which  they  exert  upon  moft  of  the  prer 
ceedin'g  fubftances;  the  eifeft  which  they  pror 
duce  upon  them    is  frequently  almoft  infenfi-^ 
ble.     It  is  not  obferved,  that  they  tend  to  dif- 
organize  them,  to  decompofe  them,  or  to  deftroy 
the  equilibrium  which  exifts^between  their  con-p* 
ftituent  principles ;  we  confequently  find  that 
they  cannot  be  ufed  for  analyzing  them.     This 
aftion,    however,  is  not  a  nullity;  though  it 
is  feeble,  it  does  not  the  lefs  merit  to  be  ex^t 
amined  with  attention,  and  defcribed  with  care: 
we  find  in  it  phenomena  which  may  add  to  the 
chemical  charaders  of  the  animal  fubftances, 
and  contribute   to  the  undeiftanding  of  their 
nature. 

2.  Formerly  we  judged  by  the  tafte  of  plant$ 
of  their  medicinal  virtues,  which  fome  phyfi- 
cians  had  attributed  to  their  chemical  proper^r 
ties  ;  but  the  erroneous  notions  which  they  had 
formed  of  the  analogies  of  thefe  two  kinds  of  pro- 
per lies 
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perties  are  now  banifhed  by  a  found  theory ;  an4 

they  no  longer  form  a  part  of  the  fgience.  It  wa^ 

thought  that  the  juices  of  the  vegetables  mixe4 

with  the  animal  liquors  ought  ^Ifo  to  flipw,  ia 

their  fenfible  aSion   upon  thefe  liquids^    the 

nature    of    their    a6iiou    in   difeafes ;     fome 

were  folyent   oy    attenuant,    others  infpiffant 

and   incrajGTant,    fome  ^ntir-putrefcent,    others 

aftringe^it  and  condenfing,  others  again  feptic. 

It  has  been  afcertained  that  thefe  experiments 

>vere  not  only  merp  chimeras  as  to  thetheraputiQ 

theory,  but  alfo  real  errors  with  refpefl.to  the 

chemical  ^ffefts,  which  are  ftilltoo  much  compli- 

P9ted|    even    at  th^  pfefent  day,    when    thq 

fcience  is  fo  much  farther  a^lvanped,  to  be  capa* 

ble  of  being  well  determinedt 

3.  We  n^ay  with  greater  facility  appreciate 

the  immediate,'  though  feeble  effetls,  produced 

hy  the  immediate  materials  of  plants,  when  fuf- 

^ciently  pure  an4  infulated,  upon  the  animal 

^natters.  Then^ucilagesdiffolve  in  their  liquids, 

^ncj  frequently  precipitate  from  them  fqch  mate^ 

rials  as  are  lefs  foluble  than  thofe  which  they 

pontain.  .  Sugar,  whilft  it  produces  this   lirft 

pfft&j  afiks  befide^  as  a  preferver:   fometimes 

by  its  folution  it  favours  the  alterability  and 

fermentability  of  which  they   are.  fufceptible. 

Jt  has  already  been  feen  that  the  vegetable  acids 

coagulate  the  albumen,  dilfolve  the  fibrin  and 
^he  ge|atin^  ^nd  prev^pit  or  retard  tbeir  altera- 

tionSf 

4r  All  the  inflammable  oily  bodies^  all  the 
'  jnatcpals  of  vegetables  in  which  hidrogen  ap- 
pears 
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{)ears  to  be  the  fuperatmndant  principle,  z&  in 
an  uniform  manner  upon  the  animal  fubftances. 
When  covered  with  fixed  oil,  they  keep,  and 
frequently  fufFer  themfelves  to  be  penetrated  by 
It,  like  the  fkins  which  thus  acquire  pliability ; 
.the  animal  mucilages,  the  albumen,  and  the 
gelatin,  render  it  mifcible  with  water  by  agi-^ 
tation,  and  fufpend  it  in  emulfion;  oil  dif-» 
folves  the  fats  with  the  aid  of  heat* 
^ '  The  volatile  oils,  the  balfams,  the  refins, 
camphor,  preferve  the  animal  fubftances  from 
putrefa6lion :  on  this  account  they  were  em« 
ployed  by  the  nations  of  antiquity  for  the  pur- 
pofe  of  preferving  dead  bodies  in  embalming, 
'•  So  ftrong  and  fo  marked  an  attra^ion  is 
obfervcd  between  the  vegetable  colouring  matt 
ters  and  the  animal  textures ;  and  this  is  fo  well 
demonftrated  by  the  folidity  of  the  dyes  applied 
to  wool,  filk,  &c.,  that  in  order  to  make  vege* 
table  threads  approach  to  the  fame  folidity, 
they  are  fuccefsfully  impregnated  with  fat  or 
animal  oil,  which  difpofes  the  colouring  matter 
to  adhere  to  them. 

4 

The  ligneous  matter  itfelf,  however  inert  it 
may  appear,  is  not  entirely  void  of  aSion  upon 
the  animal  matters :  when  reduced  into  powder 
and  thrown  upon  their  furface,  it  dries  it,  abforbs 
their  moifture,  hardens  them  and  preferves  then\ 
from  alteration. 

5«  The  different  vegetable  materials  hitherto 
indicated  are  almoft  inert  in  comparifori  with 
three  other  vegetable  fubftances,  the  energy  of 

which 
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wl^ich  Upon  the  animal  compounds  is  infinitely 
llronger :  thefe  are  the  tannin,  the  gallin,  and 
alcohol ;  each  of  them  defer ves  to  be  examined 
feparately.     I  have  already  upon  a  former  oc^ 
paiion  fpoken  pf  the  nature  and  general  pro- 
perty of  tannin ;  and  I  muft  hereafter  treat  with 
fome  detail  pf  the  cutaneous  texture ;  it  will, 
therefore,    be  ufeful   here    only  to   ftate   the 
general   impreffion  which  the  animal  matters 
experience  from  this  fubftance.    Tannin  dif- 
folved  in  water  precipitates  the  albumen  and 
gelatin  from  their  natural   folutionis   or  from 
the  animal  liquids  which  contain  them.     The 
precipitate,    efpecially  that  of  the  gelatin    or 
glue,  is  foft,  fawn  coloured,  ductile;  it  hardens 
and  becomes  brittle  by  drying :  it  is  then  in- 
foluble  and  unalterable      This  precipitation  is 
ib  well  adapted  for  chai-adlerizing  the  animal 
fubftances  and  efpecially  th)p  gelatin,  that  by 
its  quantity  we  may  determine  that  of  thiji  prin- 
ciple as  well  as  afcertain   its  prefence     it  is 
alfo  found  that  tannin,  which  has  become  ati 
iifWul  re-agent  ift'  the  animal  analyfis,  is  the 
ihoil  powerful  of  the  vegetable  antifeptics,  fince 
tanned    fkins    experience    no    more    fen  Able 
^Iteration  and  keep  a  long  time  without  thange. 
This  property  will,  at  fome  future  period,  afford 
an  ufeful  application  to  medicine ;  it  may  aheady 
be   employed   with  advantage  for  ajaatodiical 
preparations  ?ind   for  preferving  nieiiibranouis 
organs, 

€,  Gallin 
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6.  Gallin  I  term  the  impure  gallic  acid,  com-r 
bined  with  a  fmall  portion  of  extraftive,  orof  :i 
vegetable  principle  hitherto  unknown,  in  whiclj 
its  aftringent  tafte  principally  refides.  It  exifts 
almoft  always  along  with  the  tannin ;  it  is  not 
abforbed  by  the  animal  matters,  nor  precipitate4 
by  the  folution  of  glue :  fo  that  wjater  faturated 
with  tan,  and  afterwards  deprived  of  tannin  by 
the  fkins  which  have  taken  it  from  it^  contains^ 
this  gallin  which  is  exhibited  in  it  by  precipi- 
tating the  fulphate  of  iron.  Mr.  Piouft  has 
feparatcd  the  gallin  from  the  tannin,  both  con- 
tained .together  in  a  decoftion  of  gallr-nuts,  by 
uniting  it  with  muriate  of  tin  which  feizes  thp 
tannin  by  which  the  oxide  of  <tin  is  precipir 
-  tated,  and  leaves  in  the  fupernatant  liqiipr  the 
gallin  with  the  muriatic  acid.  Citizen  Seguin 
has  difcovered  in  the  gallin  the  property  of  dijKr 
oxigenating  or  unburning  animal  matters, 
and  of  difiending  them,  by  fwelling  theni  in  fucli 
a  manner  as  to  difpofe  them  by  this  double  effeft 
to  combine  with  the  tannin.  The  ufe  of  the- 
gallin  as  a  re-agent  may  hereafter  be  carried 
fo  far  as  to  enable  us  by  its  means  to  afcjiertain, 
the  ftate  of  oxigenation  of  the  different  animal 
fubftances. 

7»  Alcohol,  th^  produ6l  of  a  fpontaneous 
alteration  of  the  faccharine  matter  that  h^s  been 
elfewhere  defcribed,  has  itfelf  a  very  marked 
aflion  upon  the. animal  compounds;  its  effect 
is  fourfold  upon  thefe  compounds  accord- 
ing to  their  different  nature :  it  diffolves  fdine 

and 
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and  may  ferve  to  feparate  them;  it  coagulates 
others ;  fome  it  preferves  and  even  hardens  their 
texture. 

It  efFefts  the  folution  of  the  animal  refins, 
of  fome  colouring  parts  of  animals,  of  feveral 
of  their  acids,  of  certain  fats,  efpecially  of  that 
which  i  call  adipocire^  arid  which  is  found  iu 
the  dried  liver,  in  biliary  calculi^  &c. 

It  coagulates  the  albuminous  liquids ;  it  pre- 
cipitates from  them  the  albumen  in  fmall  flakes 
almoil  pulverulent  which  may  be  diflblved  in 
water,  as  Bucquet  has  remarked,  at  the  moment 
when  they  have  jiift  been  precipitated. 

It  preferves  and  defends  againft  putrefa6lion 
almoft  all  the  animal  matters  liquid  or  foltd : 
it  is  employed  for  this  purpofe  in  anatomical 
laboratories,  and  even  in  medicine. 

Finally,  it  hardens  the  texture,  contraSs  and 
condenfes  the  fibres  of  moft  of  the  folids  of 
animals;  it  condenfes  and  hardens  their  plates 
andlamime. 


Aetici*e 
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ARttCl4E   IX. 

Of  ike  Property  of  Forming  PruJ^c  Acid  "find 
fome  other  AcidSy  conjzdered  as  Chara&fr  df 
the  Animal  Compmnds. 

L  THOUGH  the  djfcovery  of  Pruffiaii 
blue,  made  in  the  firft  years  of  the  eighteenth 
century  by  Diefbach  and  Dippel,  two  chemifts 
of  Berlin,  had  at  firft  only  a  colouring  matter 
nfeful  in  painting  for  its  ohjefl;,  it  might  fince 
that  time  be  thought  that  it  would  have  a 
diredl  influence  upon  animal  chemiftry,  as  it 
really  belongs  to  the  fubftances  of  this  nature, 
^nd  was  made  by  a  chemift  who  had  much 
occupied  himfelf  with  thefe  fubftances.  How- 
ever its  relations  with  this  kind  of  analyfis,  and 
the  charafters  which  I  now  derive  from  it  in 
order  tod iftinguifli  the  animal  fubftances,  were 
not  very  perceptible  till  after  the  experiments 
of  Citizen  Berthollet  in  1787,  and  efpecially  till 
after  a  difcovery  made  by  myfelf,  in  1790,  upon 
the  produdion  of  the  Pruflic  acid,  during  the 
treatment  of  animal  matters  by  the  nitric 
add.  It  required  the  labours  of  nearly  eighty 
^ears  to  afcertain  this  influence  ;  and  this  is 
the  reafon  why  I  think  it  incumbent  upon  mc 
to  give  a  fomewhat  detailed  hiftory  of  thefo 

laboura 
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labours,  or  at  lead  of  the  principal  epochas  which 
conftitiite  it. 

S.  It  was  a  little  before  the  year  17 10,  that 
Diefbach,  having  borrowed  from  Dippcl  fome 
alkali,  in  order,  to  precipitate  a  lake,  or  extraft 
from  fiilphate  of  ifon^  accidentally  obtained  a  very 
beautiful  blue.  The  latter  chemift,  knowing 
that  this  alkali  had  repeatedly  ferved  him  for 
diftilling  and  reftifying  animal  oils,  eafily  re^*^ 
produced  this  colour  by  precipitating  fulphate 
of  iron  with  a  iimilar  alkali.  This  difcovery 
was  announced  in  the  Memoirs  of  the  Aca- 
demy of  Berlin,  in  1710.  In  1724,  Woodward 
defcribed,  in  the  Philofophical  Tranfadions,  the 
firft  procefs  for  preparing  this  new  blue,  whicB 
inade  much  noife^  It  confifted  in  calcining  iu 
a  crucible  equal  parts  of  ox- blood  and  pot-alh 
to  l-ednefs,  lixiviating  the  produfl:  with  boiI«- 
ang  water,  mixing  this  lixivium  with  a  folution 
of  fulphate  of  iron  and  of  alum,  and  employing 
muriatip  acid  in  order  to  brighten  the  blue, 
which  was  walhied  with  a  large  quantity  of 
water.  This  very  good  procefs  is  ftill  in  a 
great  mcafure  followed  in  the  workfliops 
The  name  of  ILvivium  of  blood  was  given  to  the 
liquor  obtained  from  the  alkali  treated  with 
this  fubftance,  aftenvards  diifolved  in  water, 
and  thus  difpofcd  to  precipitate  the  iron  in  the 
.blue  ftate.  . 

3.  The  chemifts  zealoufly  laboured  upon  this 

procefs,  and  at  firft  fought  various  means  fox 

gendering  the  alkali  capable  of  producing  this 

'  '  3  colour* 
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colour.     Browii,  in  1724,  found  that  the  aflkatL 
treated  with  flelh  acquired  this  property  in  th^ 
fame  manner  as  with  blood ;  and  he  endeavouted- 
to  explain   its  formation  by  nieans  of  ajbittf*- 
minous  principle  of   iron,    developed  by  thife 
blood,  and  fixed  up6h  the  alumine.     GeofFroy^ 
the  phyfician,    difco vexed   in   1725,    that  dl, 
wool,     hart(horn,    fponge,    and    even  thym<> 
calcined  with  alkali,  give  it  the  fame  a6lioa- 
tipon  thefulphate  of  iron  j  he  thence  explained- 
the    blue  before    defcribed     in    foda    treated 
with  the  acids  by  Henckel :   and  he  adopted 
the  theory  of  Brown.      Neuman  endeavoured 
to  treat  the  alkali  with  many  different  oils,  and 
fucceeded  in  communicating  to  it  the  tinging 
property  by  thefe  inflammable  bodies.     Menoft 
gave,  in  the  Memoirs  des  Savans  Strangers  of 
the    Academy    of  Sciences   of   Paris,    a   ne"^ 
theory  of  Pruffian  blue  :  he  pretended  that  blue 
was  the  natural  colour  of  iron,  and  that  blood 
infulated  it  by  purifying  or  refining  this  metal. 
Thus    forty    years  pafled    without    any    otheir 
notion    being   added,   to    the   firft    difcovery, 
except  the  poffibility   of  obtaining  blue  with 
various  matters  different  from  blood,  efpecially 
animal  fubftances. 

4.  In  1752,  Macquer,  in  an  excellent  Me^ 
moir,  inferted  amongft  thofe  of  the  Academy  of 
Sciences,  advanced  the  theory  of  this  prepara- 
tion a  contiderable  ftep  farther,  by  difcovering 
the  difcolouration  of  Pruffiaii  blue  by  the  alkalis. 
Hefhowed  that  the  alkaline  leys  became  faturated 

with 
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thig  colouring  matter,  by  caufiiig  them  to  paft 
over  Pruffian  blue  till  tliey  ceafed  to  difcolour  it, 
and  again  formed  an  abundant  quantity  of  pure 
blue,    when  they  were  poured  into  a  folution  of 
fulphate  of  iron  ;  that  thefe  faturated  leys  were 
in  a  ftate  ditfercnt  from  that  of  the  immediate 
ley^    of  Wood,  as   this  did   not  direftly  preci- 
pitate the  iron  into  the  bhie,  but  in  the  grey 
or  green  ftate,  on  account  of  the   portion  of 
alkali  not  faturated.       He  fufpedted  that   the 
coloaring  matter  faturated  the  alkalis  after  the 
Bianner  of  an  acid ;  that  it   adhered  to  them 
much  in  the  fame  manner  as  to  iron,  fmce  the 
fimple  acids,   according  to   him,  did  not  dif- 
engage  it  from  them;  that  in  order  to  take 
it  from  them  and  transfer  it  to  the  iron,  it  was 
Beceflary  to  employ  a  double  affinity.     He  fub- 
ftituted,  inftead  of  the  vague  theory  of  Brown 
and   Menon,  that  of  the  alkali    faturated    by 
phlogiJJon ;  thie    was  transferred  again   to  the 
^ron,  which  it  furcharged  by  fej)arating  it  from 
tlie  acids. 

5.  More  than  twenty  years  elapfcd  after  the 

^'Jgenious  labours   of   Macquer,   without    any 

thing  being  added  Xo  his  doctrine,  which  was 

adopted  by  almoft  all  the  chemifts,  who  were 

then  fatisfied  with  it.     They  contented  them- 

l"^lves  with  profecuting  their  refearches  concern- 

^^g  the  bodies  capable   of  phlogiftieating,  as 

they  exprefled  it,  the  alkali ;  Weifman  found 

this  property  in  the  empyreumatic  oils  ;  Model, 

itt  foot ;  Cartheufcr  in  feveral  vegetable  aflies ; 

Vol.  IX.  I  Jacobi^ 
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colour.     Brown,  in  1724,  found  that  the 
treated  with  tlclh  acquired  this  property 
fame  manner  as  with  blood ;  and  he  endea 
to  explain    its  formation  by   means  of 
iniuous  principle  of    iron,     developed 
blood,  and  tixed  upon  the  alumitie.     C 
the  phylician,    diftoveied    in    !725j    " 
wool,      hartlhorn,     fponge,    and    evei 
calcined  with   alkali,  give  it  the  far 
upon  thefulphate  of  iron  ;  he  thence 
the    blue   before    defcribed     in    fod 
with  the  acids  by  Henckel :  and  Y 
the  theory  of  Brown.      Neuman  ei 
to  treat  the  alkali  with  many  dlfferr 
fucceeded  in  communicating  to  it 
property  by  thefe  inflammable  bod 
gave,  in  the  Memoirs  des  Savant- 
the    Academy    of  Sciences  of 
Theory  of  Pminaii  blue  :  he  prct 
was  the  natural  colour  of  iron. 
infuiateri  it  by  purifying  orTC* 
Thus    forty    years  pafCed    v 
notion    being   added    to    ' 
.except  the  poflibilily   of 
rai'ttius  matters  dlH'eren^ 
pirnml  fiibrtancrs. 

4.  In  17.^2!   Mir.i 
niuir,  inftr'-cd  iinm 


PRUSSIC    ACID.  115 

occupied  themfelves  with  this  fuhftance.     This^ 
celebrated  chemift  undertook  taafcertain,  both 
the  compounds  of  which  thePruffic  acid  forms 
a  part,  the  properties  of  <this  acid,  which  before 
him  no  one  had  been  able  to  infiilate,  and  its 
intimate  nature,    by  decompofmg  it,  and  alfo 
by  forming  it  in  a  direft  way  with  materials  lefs 
complicated  than  the  animal  fubftances.     His 
difcoveries  upon  thefe  different  points  are  con- 
tained in  two  Memoirs  inferted  in  the   Tri- 
meftres  of  the    Academy    of   Stockholm,    of 
December  1782,  and  January  1783.     He  began 
with  examining  the  ley  of  blood  :  he  faw  that 
it  was  altered  by  the  contaft  of  gafeous  carbonic 
atid ;  that  this  acid  di  fen  gaged  from  it  a  vapour, 
which  converted  fulphate  of  iron  placed  upon 
aftopper  at  the  top  of  the  apparatus  into  blue; 
that  the  fulphuric  acid  alfo  feparated  it  from  it 
with  the  aid  of  diftillation ;  that  the  Pruffiau 
blue^  diftilled  with  this  acid,  yielded  an  elaftic 
fluid,  which  tinged  the    oxide  of  iron   blue ; 
that,   when  diftilled   alone,    the  Pruflian  blue 
yielded  a  portion  of  this  colouring  vapour,  and 
ammonia   faturatcd   with  it;  that  tli^  l(;'y  of 
blood  diflblved    a  fmall   quantity  of  oxide  of 
iroq,  which  rendered   it  more  folid  and  more 
permanent;    that  the    iron   eminently  pofleff- 
ed  the^  property   of  fixing  the  Pruffic  acid  ;^ 
that  fire  and   the  acids  were  neverthelefs  ca- 
pable  of  volatilizing    this   colouring   matter; 
that   an    alkaline    lev,     whilft   it   difcoloured 
the  Pruflian    blue,    dilfolvcd   a    fmall  portion 
of  it  entirely,  and  thus  acquired  a  more  durable 

I  2  charader 
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chara6ler  than  the  ley  of  blood ;  that  an  acid 
diftilled  with  the  prufliate  proceeding  from  the 
difcolouration  of  the  Pruflian  blue,  precipitated 
from  it  an  abundant  quantity  of  real  Pruflian 
blue,  becaufe  it  was  decompofeable  only  in  its 
portion  of  alkaline  Pruffiate,  and  not  in  its  fer- 
ruginous Prufliate. 

8.  After  having  difcovered  the  poflibility  of 
obtainins:  the  colourins:  matter  of  Pruflian  blue 
feparate,  and  being  able  to  obferve  its  proper- 
ties in  its  pure  ftate,  he  fought  the  mbfl;  fpeedy 
and  moft  certain  means  of  eflecling  this  fepa- 
ration,  which  till  then  had  been  unkno\vn  to 
the  chemifts,  who  had  not  vet  had  this  matter 
otherwife  than  combined  with  the  alkalis  and 
the  metals :  Scheele  preferred  the  following  pro- 
cefs,  which  has  been  praftifed  fmce  his  time. 
Two  parts  of  Pruffian  blue,  and  one  part  of  red 
oxide  of  mercury,  are    boiled  in   fix  parts  of 
water  till  thcM^holc  is  decolourated :  to  the  lixi- 
vium is  added  half  a  part  of  iron-filings,  and  a 
little  lefs  of  fulphuric  acid  ;  the  mixture  is  dif- 
tilled,  and  nearly   a    fourth    of  the  liquor  is 
drawn  ofl^,  which   is  re6lified   by  diftilling   it 
again  upon  chalk,  in  order  to  abforb  the  por- 
tion of  fulphuric  acid  wliich  it  may  contain. 
In  this  operation,  the  oxide  of  mercur}^  takes 
away  the  Pruflic  acid  from  the  oxide  of  iron, 
and  is  diffolved  in  Pruffiate  of  mercury,  white, 
cryfl;allizable,  &c.     The  iron,  which  is  added. 
in  the  metallic  ftate,  reduces  the  oxide  of  mer- 
cury, and  at  the  moment  when  it  unites  witb 
the  fulphuric  acid^  added  at  the  fame  tim^ 


PRUSSIC    ACID. 


117 


the  heat  which  is  employed  volatilizes  the 
Pruffic  acid  feparated  from  the  mercury,  which 
has  been  red u ted  to  the  metallic  ftatc.  The 
Pruffic  acid  thus  obtained,  partly  in  liquor  and 
partly  in  gas,  produces,  when  united  with  the 
alkalis,  the  fame  effe6ls  as  the  leys  of  blood  and 
of  decolt^urated  Pruffian  blue.  We  iliall  foon 
return  to  its  diflinftive  chara6}ers. 

9.  Scheele   was   not   content   with    having 
found   the  means  of  infulating  and  obtaining 
pure  the  colouring  matter  of  Pruffian   blue   or 
the  Pruffic  acid ;  he   wiihed  alfo  to  afcertain 
what  it  was  compofed  of,  and  confequently  to 
know  how  it  is  formed  in  animal  matters.     In 
order  to  determine  its  conftituent  principles,  he 
firft  obferved,   that  iti  the  procefs  of  abftraftion 
the  air  of  the  receiver  was  inflammable;  tliat 
in  decompofing  the  l^ruffiates  by  fire,  he  ob- 
tained ammonia  and  carbonic  acid  ;  that  fome 
metals  were  afterwards  found  reduced  by  the 
diftillation  of  thefe  metallic  Pruffiates.    He  then 
fufpefled  that  this  acid  was  compofed  of  am- 
monia and  oil,    and  direfted  his  fubfequent  re- 
fearches  upon  this  fuppofition  ;  but  he  could 
not  fucceed  in  forming  the   colouring    com- 
pound with  ammonia  and  different  oils  or  fats 
Ideated  together.    Obferving  that  the  water  was 
au  obftacle  to  this  formation  of  Pruffic  acid, 
he  conduced  his  experiments    in  a  different 
wianner;    by  uniting  ammonia   with   the   dry- 
inflammable  principle  which  he  admitted  in  the 
oik,    and   with  the   carboAic    acid  alfo  dry. 

He 
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of  tlie  peach  tree,  >a  tafte  fweetifli  at  firft,  after- 
wards acrid  and  burhing,  the  property  of  not 
reddening  the  blue  colours,  but  of  precipitating 
foap  and  the.  alkaline  fulphurets,  that  of  com- 
bining with  the  alkalis,  and  of  forming  falts 
capable  of  precipitating  the  metallic  folutions, 
and  efpecially  thofe  of  iron  in  the  blue  date. 
He  diftinguiflies  amongft  the  faline  compounds 
of  this  acid,  the  Pruffiate  of  lime,  which  he  re- 
commends, as  being  verj^  pwe,  to  ferve  as  a  teft 
proper  for  afcertaining  and  indicating  the 
prefence  of  iron  with  certainty  in  waters,  &c. ; 
a  teft  which  the  chemifts  have  Xoueht  with 
much  care  for  a  great  number  of  years  paft. 
Two  years  before  the  labours  of  Scheele,  in 
!780,  I  employed  this  calcareous  Pruffiate,  in 
my  courfes  oH  Lectures,  as  a  teft  for  afcertaining 
the  prefence  of  iron. 

11.  Such  was  the  ftate  of  the  Science  with 

-refpe6l  to  the  colouring  matter  of  Pruffian  blue, 

*<xr  the  Pruffic  acid,  when  Citizen    BerthoUet 

.  --communicated,  at  the  clofe  of  the, year  1787, 

•^    to  the  Academy  of  Sciences,  a  new  inquiry  in 

which  he  employed  >vith  great  fagacity,    and 

%y  the  aid  of  the  new  data  of  the  French  pneu- 

=matic   do6lrine,    the  experiments  of  Scheele, 

adding  to  them  feveral  others,  and  converted 

the  ftill  uncertain  and  inadmiffible  .theory  of 

the  French  chemifts  into  an  explanation  that 

ajTveed  much  better  with  the  views  of  the  mo- 

dern  chemiftry.     The  refult  of  his  inquiry  was, 

as  it  were,  the  refult  of  the  light  ^'hich  he  had 

thrown 
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thrown  upon  the  nature  of  ammonia  fome  years 
before.  The  compofition  of  the  one,  once  well 
known,  miift  in  faft  have  neceffarily  conduced 
him  to  the  knowledge  of  the  other,  fince  even 
the  refearches  of  Scheele  had  already  fliowed 
a  fingular  analogy  between  thefe  two  com*- 
pounds,  equally  abundant  amongft  the  products 
of  the  animal  matters. 

12.  The  French  chemift  firft  proves  that  the 
alkaline  Pruffiate,  formed  by  the  difcolouration 
of  the  Pruflian  blue,  by  means  of  alkali,  conr 
taliis  iron  ;  that  its  lixivium,  being  evaporated 
and  afterwards  re-diffolved,  yields  o6lahedral 
crj'ftals,  the  points  of  which  are  truncated  near 
their  bafes ;  that,  mixed  with  fulphurjc  acid 
and  expofed  to  tlie  fun,  its  folution  depofits 
Pruflian  blue,  and  is  decompofed ;  which  does 
not  happcQ  to  it  in  the  fame  manner  in  tlie 
fliade;  that  the  Prufliate  of  mercury  cryftallizes 
in  four-fided  prifms,  terminated  by  pyramids 
with  four  faces  correfponding  with  the  edges 
of  the  prifms ;  that  the  muriatic  acid  difengages 
more  Pruflic  acid  from  it  than  the  fulphuric 
acid  ;  that  this  acid,  in  decompofing  the  Pruf- 
fiate of  mercury,  forms  a  muriate  in  a  fingular 
Hate. 

13.  After  thefe  preliminary  experiments,  he 
proceeds  to  the  examination  of  the  intimate 
nature  of  the  Pruflic  acid  by  the  action  which 
the  oxigenated  muriatic  acid  exerts  upon  it. 
The  latter,  in  proportion  as  it  diflblves  in  the 
Pruflic  ^cid,  returns  to  the  ftate  of  ordinary 

Wiuriatic 
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muriatic  acid ;  the  Pruffic  acid  becomes  more 
odorous,'  more  volatile,  lefs  fufceptible  of  unit- 
ing with  the  alkalis,  and  precipitates  iron  in  the 
green  ftate  from  its  folutions.  This  green  pre- 
cipitate again  becomes  blue  in  the  light  by  the 
cohtaQ;  of  the  fulphureous  acid,  by  iron  :  it  is 
the  oxigenatcd  Fruffic  acid-  By  accumulat- 
ing in  it  new  oxigenated  muriatic  acid,  which 
is  made  to  pafs  into  it  in  gas,  and  by  expoiing 
it  to  the  light,  water  is  feparated,  to  the  bottom 
of  which  it  is  precipitated  in  the  form  of  an 
aromatic  oil,  which  heat  reduces  into  an  infolu- 
ble  vapour,  that  can  no  longer  unite  with 
iron.  Thus  fuper-oxigenated,  this  acid  can  no 
more  return  to  its  firft  ftate;  it  is  far  remote 
from  its  primitive  nature. 

J 4.  The  oxigenated  Prufliate  of  iron,  which 
is  alfo  prepared  by  treating  the  Pruflian  blue 
with  the  oxigenated  muriatic  acid,  and  is 
diftinguiflied  by  its  green  colour,  lofes  its 
acid  which  is  fuddenly  converted  into  carbonate 
of  ammonia  by  the  c-ontadl  of  a  fixed  cauftic 
alkali.  The  Pruffic  acid  does  not  contain  am- 
monia ready  formed,  as  Scheele  and  Bergman 
thought;  it  contains  only  its  elements,  azote 
and  hidrogen,  both  combined  M'^ith  carbon. 
When  a  fufficient  proportion  of  oxigen  is  added 
to  this  combination,  the  fucceffive  addition  of 
an  alkaU  or  of  lime  quickly  deftroys  the  Pruffic 
compound  by  the  pre-difpofing  attraftion  wliich 
they  have  for  the  carbonic  acid.  Accordingly, 
Citizeu  Berthollet  has  been  led  by  his  experi- 
ments 
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ments  to  confider  the  Pruffic  acid  as  a  com* 
bination  of  three  fimple  combuftible  hollies  ; 
hidrogen,  carbon  and  azote,  the  proportions 
of  which,  however,  be  has  not  fount!,  though 
he  has  announced  that  thofe  of  the  hidroo-en 
and  azote  approach  to  the  ammoniacal  com- 
pofition, 

15.  This  refult,  which  is  much  more  precife 
than  that  of  the  Swedifli  chemift,  has  furniihed 
Citizen  Berthollet  with  the  means  of  eafily  ex- 
plaining the  principal  phenomena  which  the 
Prufliates  prefent,  as  well  as  the  formation  of 
the  Pruffic  acid.  The  following  are  the  fa^ 
which  he  has  efpecially  confidered  under  this 
new  point  of  view : 

A.  The  metallic  Pruffiates  diftilled,  yield  car- 
bonated hidrogen  gas  and  carbonate  of  ammo- 
nia, and  their  oxides  are  more  or  lefs  reduced; 
for  the  oxigenof  the  oxides,  feizing  the  carbon^ 
leaves  the  azote  and  the  hidrogen  to  unite  with 
one  another ;  the  oxigenated  muriatic  acid  a6ts 
in  the  fame  manner. 

jB.  The  animal  matters  form  Pruffic  acid  ia 
proportion  to  the  azote  they  contain,  which 
combines  with  the   hidrogen  and  carbon. 

C.  In  the  experiments  of  Scheele,  the  mu- 
riate of  ammonia  heated  with  fixed  alkali  and 
charcoal  is  decompofed :  it  is  by  the  elements 
of  the  ammonia  and  not  by  the  entire  ammonia' 
that  this  fait  contributes  to  the  formation  of  tlie 
Pruffic  acid. 

1  D.  The 
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D.  The  hidfog'en,  which  forms  part  of  this 
compound,  is  the  caufe  of  the  violent  inflam- 
mation produced  efpecially  by  the  fuper-oxige- 
nated  muriate  of  pot-afh. 

16.    Citizen   Berthollet,  not   having  found 
oxigen  in  liis    experiments  of  decompofition 
upon  the  Pruflic  acid,  thinks  himfelf  authorized 
to  conclude  from  thence  that  this  acid  contains 
no  acidifying  principle.     On  this  occafion  he 
examines  the  fingular  nature  of  this  compound; 
though  he  difcovers  in  its  properties  very  re- 
markable differences  between  it  and  the  other 
acids,  he  thinks,  however,  that  it  approaches 
the  neareft  to  the  nature  of  thefe  bodies,  and 
that  it  ouglit  to  be  ranked  in  their  clafs.     He 
efpecially  infifts  upon  its. analogy  with  ammo- 
nia, and  the  tendency  which  it  has  to  pafs  into 
the  ftate  of  this  volatile  alkali.     He  terminates 
his  inquiry  by  the  explanation  of  a  very  fmgular 
phenomenon  of  attraction  which  the  Pruflic 
acid   prefents,  and  which  Scheele  had  confi- 
dered  as  an  irrefoluble  problem ;  namely,  that 
it  cannot  be  feparated  from  the  metals  by  the 
other  acids,  and  that,  neverthelefs,  it  cannot 
by  itfelf  take  a\yay  from  thefe  acids  the  me- 
tallic oxides  that  are  diffolved  in   them.     He 
explains  the  apparent  contradiftion  in  the  doc- 
trine  of  affinities,  by   the   great    quantity   of 
fpecific  caloric  which  this  acid  when  pure  con- 
tains, and  by  the  fl:rong  tendency  which  it  has 
to  afl'urae  the  gafeous  form. 

17-  We 
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17.  We  fee  from  the  ingenio\|^  refearches  of 
Citizen  Berthollet  that  the  produclion  of  the 
Pruffic  acid  by  the  deOompofed  animal  matters, 
whilft  it  exhibits  one  of  the  moft  proper  cha- 
rafters  for  diftinguilliing  them  and  afcertaining 
their  na^ture,  prefents  a  property  Angularly 
related  A^ith  that  of  forming  ammonia.  But 
in  what  does  this  property  of  affording  Pruffic 
acid  or  ammonia  precifely  refide  ?  and  what  is 
the  caufe  which  determines  the  produ6Hon  of 
the  one  rather  than  the  other?  In  order  to  folve 
this  queftion,  which  is  of  great  importance  to 
Animal  Chemiftry,  it  is  to  be  obferved,  that 
the  fonnation  of  ammonia  fuppofes  a  more  ad- 
vanced decompofition  than  that  of  the  Pruffic 
acid,  as  the  one  reprefents  a  binary  compound, 
whereas  we  ftill  find  in  the  other  a  ternary  com- 
pound, more  approaching  to  the  nature  of  the 
primitive  animal  matter  by  its  very  complica- 
tion. In  the  fecond  place,  it  is  to  be  remarked 
that  the  produ6lion  of  the  Pruffic  acid  is  not 
fenfibly  favoured,  or  does  not  take  place  in  any 
abundance  except  when  we  treat  the  animal 
matters  by  a  fixed  alkali,  efpecially  aided  by  a 
metalHc  oxide;  it  is,  therefore,  the  pre-difpofing 
attra6lion,  exerted  by  two  bodies  at  the  fame 
time,  which  ought  to  be  confidered  as  the  caufe 
of  this  formation  of  Pruffic  acid.  Finally,  it 
muftnot  be  omitted,  that  the  produ6lion  of  the 
Pruffic  acid  never  takes  place  except  in  a  very 
fmall  quantity  comparatively  with  that  of  the 
animal  fubftances    which  afford    it,     that    it 

amounts 
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amounts  only  to  fome  thoufandths  or  at  moft  to 
two  or  three  hrfhdredths;  and  that  the  carbonate 
of  ammonia  which  they  afford  is  in  a  quantity 
twice  or  thrice  as  confiderable,  on  account  of 
the  carbonic  acid  which  faturatcs  it,  and  which 
is  formed  at  the  fame  time. 

18.  In  1790,  three  years  after  the  inquiry  of 

Citizen  Berthollet,    I  pointed  out  a  new  fa^, 

which  I  thought  adapted  to  ehicidate  the  nature 

and  the  formation   of  the   Pruffic  acid.       In 

treating  the  ferum  of  coagulated  blood  by  the 

nitric  acid,  I  was  ftruck  with  the  fmell  of  Pruffic 

acid.     The  vaporous  product  difengaged  in  this 

experiment  having  been  coUefted,  I  found  it  to 

be  real  pure  Pruffic  acid ;    I  even  obtained  a 

fufficient  quantity  of  it  to  induce  me  to  believe 

that  this  very  fimple  procefs  might  be  fubftituted 

inftead  of  that  of  Scheele,  which  is  much  more 

complicated,  in  order  to  obtain  this  acid  ;  azotic 

gas  had  been  difengaged  with  it  and  carbonic 

acid  gas  was  formed.     This  led  me  to  think 

that  a  fimple  change  in  the  proportions  of  the 

conftituentprinciples  of  the  animal  matters  was 

fufficient  to  give  rife  to  the  Pruffic  acid ;  and 

that,  as  in  the  formation  of  the  nitric  acid,  azotic 

gas  had  at  firft  been  difengaged,  there  was  reafoix 

to  believe  that  this  acid  contained  lefs  azote 

than  the  ammonia,  fmce  in  the  formation  of  the 

latter  this  principle  was  not  feparated  before 

that  formation  had  taken  place.      It   cannot 

therefore  be  admitted,    either  that  the  Pruffic 

acid  is  a  folution  of  carbon  in  ammonia,  as 

Scheele 
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Scheele  had  prefumed,  or  that  it  contains  azote 
andhidrogen  in  a  proportion  nearly  approaching 
to  that  which  forms  ammonia,  as  Citizen  Ber- 
thoUet  had  announced.  This  opinion  of  the 
quantity  of  azote  proportionabjy  larger  in  the 
Pruffic  acid  than  in  ammonia  may  even  be  fup- 
ported  by  one  of  the  fa6ls  which  had  been  well 
obferved  by  ^  the  Mter  chemift;  I  mean,  the 
difengagement  of  a  certain  quantity  of  carbon- 
ated hidrogen  gas  during  the  formation  of  the 
carbonate  of  ammonia,  which  accompanies  the 
decompofitionofthePruflicacid  by  fire.  Neither 
does  it  appear  to  me  to  be  well  proved  that  this 
acid  ought  to  be  confidered  as  wanting  oxigen, 
and  as  formed  merely  by  the  union  of  three 
fmiple  combuftibles,  both  becaufe  Citizen  Ber- 
thoUet  who  has  propofed  this  opinion  has  not 
made  an  accurate  analyfis  of  this  acid,  and 
-becaufe  the  comparifon  which  he  has  eftablifhed 
between  this  acid,  the  muriatic  acid,  and  the 
fulphurated  hidrogen,  is  very  far  from  being 
equivalent  to  a  proof;  and  finally,  becaufe  the 
conftant  produ6lion  of  the  carbonic  acid  in  all 
cafes  of  the  decompofition  of  the  Pruffic  acid, 
'even  not  previoufly  fuper-oxigenated,  the  fix- 
times  more  confiderable  quantity  of  Pruffic  acid 
obtained  by  Citizen  Vauquelin,  in  decompofing 
muriate  of  ammonia  mixed  with  charcoal  by 
the  oxide  of  lead,  than  that  which  he  obtained 
in  performing  the  fame  operation  with  lime 
inftead  of  oxide  of  lead,  militate  ftrongly  in 

favour 
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favour  of  the  adoption  of  oxigeu  in  this  acidified 
compound. 

19.  The  formation,  the  nature  and  the  pro- 
perties of  the  Pruffic  acid,  as  a  charaderiftic 
production  of  the  animal  compounds,  are  fo 
neceffary  to  be  accurately  known  in  order  that 
we  may  form  a  right  conception  of  the  proper- 
ties of  thefe  compounds,  that  it  appears  indif- 
penfable  to  me  here  to  enumerate  the  feries  of 
properties  that  belong  to  this  important  produft, 
confidering  it  as  infulated,  and  prepared  either 
by  the  procefs  of  Scheele,  or  by  that  which  I 
have  indicated  (No.  1 8)  : 

A.  The  Pruffic  acid  has  a  ftrbng  odour  of 
peach-bloffoms  or  of  bitter  almonds.  This  fmell 
impregnates  for  fome  time  the  faliva  ofthofe 
who  refpire  it. 

B.  Its  tafte,  which  at  firft  is  fweetifh,  foon 
becomes  acrid,  hot  and  virulent;  it  excites 
coughing. 

C  It  has  a  great  tendency  to  affume  the 
gafeous  form,  and  frequently  fome  of  it  is  loft 
in  this  form  in  the  veffels  into  which  it  is 
received. 

D.  It  is  decompofed  at  a  high  temperature, 
and  by  the  contact  of  liglit :  it  is  thus  chailged 
into  carbonic  acid,  ammonia,  .and  carbonated 
hidrogen  gas. 

^  JE.  It  combines  with  the  alkaline  bafes  witli 
difficulty,  and  without-deftroying  their  alkaline 
property. 

F.  Its 
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jF.  Its  weaknefs,  already  proved  by  the  pre- 
ceding property,  permits  the  carbonic  acid  tp 
difplace  it  from  the  alkaline  Pruffiates. 

G.  It  takes  oxigen  from  the  oxigenated 
riiuriatic  acid,  and  its  nature  is  changed  by  the 
addition  of  this  principle. 

H.  It  does  not  ad  upon  the  metals;  it  unites 
with  their  oxides,  the  colour  of  which  it  changes, 
and  with  M-hich  it  forms  in  general  infoluble 
falts. 

/.It  has  a  great  p^openfit)'*  to  form  triple 
falts  with  an  alkaline  and  metallic  bafe.  Thefe 
triple  Prufliates,  thefe  complex  combinations 
are  more  permanent  and  more  fixed  than  th€ 
fimple  alkaline  Prufliates ;  they  are  no  more 
decompofed  by  the  carbonic  acid,  light,  the 
air  and  the  acids. 

K.  When  it  is  united  with  the  metallic 
oxides,  it  cannot  be  feparated  from  them  by  the 
acids,  as  in  thefe  combinations  it  acquires. a 
great  fixity  and  a  great  adberency ;  and  yet 
when  it  is  iufulated,  it  cannot  carry  off  the 
oxides  of  the  metals  from  the  other  acids,  on 
account  of  its  fpecific  caloric,  and  its  teridency 
to  aflume  the  ftate  of  gas. 

L.  According  to  the  refearches  of  Citizen 
BerthoUet  and  Mr.  Proufl:,  there  are  two  fpecies 
of  metallic  Prufliates,  the  fimple  and  the  fuper- 
oxigenated  :  there  is  even  reafon  to  believe  that 
with  refpefl;  to  iron  there  are  three,  the  whit^ 
the  blue  and  the  green,  the  progreflion  being 
made  from  the  moft  to  the  leaft  oxigenated. 

M.  The 
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M.  The  fuper-oxigenatcd  Pruffic  acid  is  very 
iieartodecompofitionj  themerecontaftof  afixed 
alkali  deftroys  it  and  converts  it  into  catbonate 
of  ammonia,  becairfethedxigen  being  fufficiently 
abundant,  and  attr^fCliiifg  the  carbon,  peritiits 
the  azote  to  unite  in  particular  with  the  hidro- 
gentoform  ammonia;  the  hidrogen  exceeding 
the  proportion  of  the  latter  compofition  is  dif* 
engaged  in  carbonated  hidrogen  gas. 

20.  The  nature,  the  compofition,  the  decon.i* 
pofition  of  this  acid  being  once  well  demon- 
ftrated,  its  relations  with  the  animal  matters 
^hich  produce  it  are  ftill  better  determined  by 
the  confideration  of  the  different  principal  cir- 
cumftances  of  its  produftion.  1  find  four  of 
them  which  equally  denionftrate  a  like  feries  of 
decompofition  that  takes  ])lace  in  thefe  matters. 
A.  The  action  of  fire;  we  h:ive  feen  that  it  is 
•obtained  amongftthe  products  of  the  bones,  the 
blood,  the  urinary  calculus ;  it  is  combined  in 
them  with  ammonia. 

R.  The  a6lion  of  the  nitric  acid ;  when  this 
^cid  is  weak,  it  firft  difeng'ages  azote  from  the 
animal  matters ;  when  it  is  ftron^  and  concen- 
trated, it  immediately  volatilizes  Pruffic  acid 
from  them,  and  at  the  fame  time  are  forme4 
carbonic  acid,  oxalic  acid,  and  the  adipocirous 
matter. 

C.  The  aftion  of  the  fixed  alkalis.;  the  ^nimal 

fubftances,    heated  by    a  fl:rong  fire  w'ith  the 

alkalis,  faturate  them  in  part  with  Pruflic  acid 

after  they  have  be.en  reduced  to  coal. 

Vol.  IX  IC  A  Fin:illv 
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D4  Finally  putrefaftion,  by  deftroying  .tli< 
sininial  compofition,  fometimes  gives  rife  ti 
Pruffic  acid,  which  eafily  finding  oxide  of  iroi 
combines  with  it  and  gives  it  a  blue  colour  - 
hence  proceed  the  native  Prufllan  blues  defcribe^  ^ 
by  feveral  naturalifts. 

21.  What  I  have  juft  fet  forth  concerning-tL  3i« 
PruflTic  acid  may  be  applied  to  fome  other  pa.'M"— 
ticular  acids  of  animals,  though  they  be  few  i« 
number ;  for  we  muft  not  rank  in  this  clafs  i\^c 
oxalic,  acetous,  febacic  acids,  which  being  fouin^i 
the  moft  frequently  ampngft  the  produ6ts  of  tli^ 
vegetable  matters,  have  the  compofition  and  aU 
the  chemical  charaders  of  ftich  matters.  Whew 
thefc  acids  arc  formed  in  the  animal  fubftance^ 
they  really  belong  only  to  thefe  matters  in  ^ 
rctrogradation  towards  their  firfl:  origin,  or  i» 
fome  meafure  defcendiug,  by  a  commencement 
of  decompofition,  to  the  condition  of  vegetable 
fubftances.     I  know  fcafcely  any  other  than  th^ 
zoonic  acid  difcovered  by  Citizen  Berthollet", 
the  uric  acid  conftituting  one  of  the  fpecies  c>f 
the  human   urinary  cakuli,    and   one  of  tb^ 
materials  of  arthritic  concretions,  the  laAic  acic'# 
and  perhaps  the  acids  of  infeds,    which  appe^  ^ 
to  belong  to  this  clafs  of  animal  acids,  whcr 
they  do  not  prefent  all  the  properties  of  acetoti- 
acid,  like  the  former  acid.     The  mofl:  marker 
character  of  thefe  animal  acids  is  that  they  ca 
be  converted    into   Pruflic  acid   by   chemic 
means  ;  they  alfo  deferve  to  be  examined  anr 
^Jer  this  point  of  view,  efpecially  the  zooi 
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the  ladic,  and  the  uric  acids,  which  are  very 
little  known  with  refpeft  to  their  iutimate 
compofition. 


Article  X* 

Of  PutfefaSibn,   conjidered  as  CharaBefiJiic 
Property  of  the  Animal  Subfla rices, 

1.  THE  laft  and  one  of  the  mod  ftriking 
characters  which  d'ftingaifli  the  animal  from 
the  vegetable  matters,  confifts  in  the  kind  of 
fpohtaneous  decompofition  Aihich  they  experi- 
ence, and  which  is  called  putrefadlion.  Though 
.  the  vegetable  fubftances  are  not  exempted  from 
this  decompofition ;  though  nature  has  fubje6led 
them  to  this  law  which  equally  embraces  all  the 
organic  matters,  the  flighteft  obfervation  is  fuffi- 
cient  to  fliow  that  putrefaClion  is  infinitely  more 
powerful  and  more  rapid  in  the  animal  com- 
pound*, which  are  more  difpofed  to  it  by  their 
Very  compofition,  and  that  it  eftabliihes  itfelf 
ia  them,  develops  itfelf  and  goes  through  its 
periods  with  much  greater  activity.  It  is  not 
lieceflary  to  prefent  it;  here  as  an  inteftine  motion 
vbich  tends  to  change  the  nature  of  the  fub- 
fiances  which  experience  it ;  for  all  that  has 
already  been  faid,  both  in  the  hiftory  of  the 
vegetable  fubftances,  and  in  the  preceding  arti- 
cles concerning  the  animal  matterjs  render  this 

evident. 

K  2  2.  If 
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2.  It  IS  already  a  long  time  finCe  ptiilolo 
phers  aiidnaturalifts  have  acknowledged  all  th 
intereft  which  the  ftudy  of  putrefaftion  prefent 
for  the  fciences,   and  efpecially   for  the  art  o- 
healing.     Lord  Bacon  firft  pointed  out  its  iit 
lity  for  medicine ;  he  was  the  firft  who  invite  «| 
phyficians    to  occupy    themfelves    attentively 
with  it,  and  efpecially  with  the  rnfentron  of  dL  -tf*- 
covering  means  for  preventing  it,    retarding  m  "t, 
even  flopping  its  progress,  or  re-eftablifliing  tine 
fubftances  which  had  experienced  it    fn  the^ir 
natural  ftatc.    •  '     ' 

Becher  has  made  a  remarkable  table  of  its 
phenomena,  and  enunciated  its  grand  effeds  f  i^ 
the  order  and  fucceffion  of  the  changes  whioli 
the  globe  experiences:  Stahl  his  commentatoi^ 
has  added  nothing:  to  this  table.' 

Pr ingle,  an  EngHfli  phyfician,  has  made  ^ 
great  number  of  experiments  upon  the  feptici'Cy 
and  antifepticity  of  bodies,  and  has  opened  ^^ 
immenfe  career  for  the  doftriiie  orantifeptics. 

Citizen  Giobertof  Turin  has  repeated  fh^^ 
diid  added  to  them  feveral  new  ones. 

A  French   ladv,    who    has^  rendered  lierfi?'* 
eminent  by  a  great  number  of  fcientific  pit>^    j 
dudions,  efpecially  by  her  tranflation  of  Shaw'^' 
Courfe  of   Chemiftry,    has  given  a  nmnerou^ 
feries  of  experimental  inquiries  upon  the  fatH^ 
fubje6l, 

Macbride,  a  furgeon  of  Dublin,  opened  ^' 
new  career  immediately  at  the  firft  period  o^ 
the  difcoverics  upon  the  claftic  fluids,   in  IT^fi- 
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•  « 

He  eft9:bliflied  a  new  theory  of  putrefaction  and 
the  antiputrefcents,  and  attributed  the  firft  to 
the  difengagement  of  fixed  air  or  the  carbonic 
acid  and  the  reftoration  of  the  putrid  matters 
to  the  rfeftitution  of  this  principle.  Though 
this  theory  has  been  difcovei'ed  to  be  erroneous, 

fiticeit  has  been  known  that  the  carbonic  acid 

• 

JS  not  contained  ready  formed  in  tlie  animal 
fiibftances,  and  that  it  a6ls  only  as  acid,  not  as 
principle  of  thefe  fubftances  in  its  antiputref- 
"  cent  energy,  yet  the  efforts  of  this  able  chemift 
have  conduced  us  to  new  and  ufeful  confidera«- 
tions  upon  this  fpontaneous  motion, 

BoiiTieu,  BordenaveandGodartjin  three  Me- 
.Oioirs  which  gained  the  prize  and  the  acceflit 
propofed  upon  putrefaction  in  1767,  by  the 
Acadamy  of  Dijon,  have  alfo  given  ufeful  ob- 
servations upon  this  natural  alteration,  and 
have  eftablifhed.  the  bafis  ofdoftrine  for  de- 
termining its  caufe,  phenomena  and  refults. 

Finally,  the  labours  of  the  moderns,  efpecial- 

^y  Citizen  BerthoUet,    and  the  data  afforded  by 

the  pneumatic  daftrine  threw  a  new  light  upon 

this  kind  of  fermentation  and  furniflicd  a  more 

€xa6l   explanation   of   its    circumftances    apd 

produ6ts. 

3.  A  firft  faft,  which  muft  be  infifted  on,  rela- 
tive to  putrefadioh,  is  the  extreme  facility  Avith 
which  it  eftablifhes  itfelf,  and  the  rapidity  with 
^vhich  it  goes  through  its  periods  in  the  animal 
fubftances :  the  caufe  of  this  ftrong   tendency, 

?hichis  not  found  in  tjic  imme<liate  materials  of 

:  plants 
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plants,  ncceflfarily  depends  upon  the  differeqcg 
of  nature  which  diftineuilhes  thofe  two  claffes 
0f  organic  compounds.     It  has  bgen  feen  in  all 
the  preceding    articles,     that  the  animal  com-s-— 
pofition  differs   from  vegetation    by  a  greatei 
number  of  cqnftituent  principles,   and  by  th( 
proportion  of  thefe  and  the  principles  that  an 
pommon  to  both.  The  a?ote  added  to  the  hidro- 
gen,  the  carbon,  and  the    qxigen,  the  fuper- 
abundance  of  the  hidrogcn  in  the  animal  eom 
pound3,   the  phofphonis  and  fulphiir  which  ar 
very  fi'equently  combined  with  tliefe  firft  priik. 
ciples,  comj)licate  their  produ61i6n  and  are  tlm 
fpurce  of  the  more  numerous  and  more  varie- 
products  Mdiich  arc  obtained  from  them  by  tl"».^ 
different  agents  to  .which  they  are  expofed.    Tl^^m^ 
multiplied  attractions  vhich  exift  between  th^  5t 

niore  numerous  conftituent  elements  render  the^  ?  f 
equilibrium  moris  eafy  to  be  defnoyed,   and  i»n.- 

jiuce  at  the  (lighteft  variation  of  circumftances^    ^ 

decompofition,   or  change    of  nature,    whiczrli 

guickly  gives    rife    to    other  produds    mo 

I'aried  than   are  obtained    from    the   vegetr 

ble  fubftanccs.     Life  fupports  and  maintai^i^^ 

vitl>  more  qv  lefs  force  this  equilibrium,   thi  i^ 

permanency  of  ftate,  and  it  is  in  this  that     ^* 

eonfifts;  but  death  permits  the  lirft  principl^^ 

to  re-aA  jn  particular  the  one  upon  the  oth^^- 

This  fpoptaneous  re-aClion  muft  then  be  mc>i'^ 

prompt,  more  profound  and  more  effeftive,    ^^ 

it  takes  place  amongft  fubftances  n-ore  num^^'' 

XpuSj  and  by  virtue  of  attraftions  more  mul ti-^ 

piiecl  ? 
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plied :  it  is  therefore  eflential  to  the  animal 
matters  to  be  more  putrefcible  than  the  veget* 
able. 

4.  As'^^hatever  belongs  to  putrefaftion  pre* 
fonts  a  great  intereft  to  the  fcience  and  to  its 
numerous  applications,- the  hiftory  of  this  alter- 
atipti  requires  to  be  exhibited  with  a  method 
-  fiifficiently  llri6l  to  omit  notliing  eflential,  to 
place  every  faft,  every  truth  in  the  fuitable 
light,  to  give  to  each  the  evidence  and  the 
force  which  belong  to  it,  and  to  form  of  all 
a  collective  whole :  I  ihall  therefore  treat  sue- 
ceflively  and  in  a  feries  of  numbers ; 

A.  Of  the  preliminary  conditions  of  putrc* 
^a6lton  ; 

"B.  Of  the  general  phenomena  which  accom- 
pany it; 

C.  Of  the  exiftence  of  particular  phenom* 
^na  which  may  ferve  to  charafterize^each  animal 
flatter ; 

p.  Of  the  influence  which  the  different  me- 
dia have  upon  it ; 

E.  Of  the  different  produfts  to  which  it 
gives  rife ; 

Ff  Of  the  laft  refidiium  which  it  leaves  ; 

G.  Of  the  caufes  which  determine  it;  of  its 
i^^ture,  and  of  the  principles  in  which  it  con* 
fifts ; 

H.  Of  its  effeds  upon  the  living  animals  ; 

I.  Of  the  means  of  remedying  it ; 

K.  Of  thofe  of  preventing  it ; 

I^  Of  thqfe  of  flopping  it,  or   of  the  anti- 
fccpticsj    .  ^  M.  Of 
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M.  Of  the  principal  applications  which  all 
tliefe  fa6is  offer  to  medicine  ; 

N.  Of  the  produds  which  men  have  derivedE^d 
from  it  for  their  wants. 

Each  of  thefe  fubje6}s  requires  only  a  n>er^  rmt 
fl<:etch,  as  the  prefent  obje6l  is  only  to  conne^^  -6i 
them  with  what  has  hitlierto  been  fet  forth  coii. 
cerning  the  general  charafters  of  the  anim^ 
matters,  to  derive  from  them  a  general  notiocz:»on 
concerning  theii*  chemical  properties ;  and  s  as 
befides  the  generalities,  new  details  will  be  giv^^  eq 
in  the  hiftory  of  each  animal  matter  in  particiP'    -u-^ 

lar. 

5.  Though  the  abfence  of  life  has  alreacrrrfy 
been  announced  at  lead  as  a  condition  effentKzaa/ 
to  putrefaction,  as  the  energy  and  the  power       of 
the  vital  principle  a^lually  oppofes  this  motiidi^a 
its  exiftence  ^s  admitted  only  when  this  enei 
is  weakened,  and  in  fome  particular  cafes. 

Death  is  not  the  only  condition  neceflary 
putrefaction  ;  there  is  alfo  required  the  coml:>^*" 
nation   pf  fcveral.  other  circumftances  wither 
which  it  would  not  take  place.     Thefe  may 
reduced  to  moifture  and  moderate  heat.     It     ^^ 
proved  by  a  great  number  of  fa6ts  that  the  d 
animal    matters   dq   not   putrefy ;   the    bon 
dried  meat,  c^nd  anatomical  preparations 
without  alteration  ;  bones  foftened    by  wat^"*^ » 
the  foft  fjefii,  and  efpecialiy  the  animal  liquid^' 
pafs  on  the  contrary  rapidly  into  putrefaftioi^  • 
it  even  princi])ally  follows  the  proportion  of  tl^^ 
cjuantity  of  water   Mdiich  cxifts  in  the  amqr»^^ 

fubftanc^^ 
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Pubfiatices.     It  is  no  lefs  afcertained  that  there 
can  be  no  putrefcence  at  the  freezing  tempera- 
ture and  below  it ;  but  that  thefeptic  alteration 
cpmn^ences  at  fix  or  eight  degrees  above  it ;  and 
proceed^  in  a  progreflion  the  more  rapid,    as  the 
temperature  of  the  fubftances  which  experience 
it  is  more  elevated.     This  condition,  however^ 
has  its  limits  ;  heA  near  the    temperature  of 
ebullition,  and  even  that  which  exceeds  from  45 
to  50  degrees  of  Reaumur's  fcale,  no  more  per- 
mits putr^fadion  than  the  cold  ;  it  even  defends 
the  animal  fubftances  againft  this  motion,  as  it 
tends,  either  to  dry  them,  or  to   condenfe  their 
texture  or  coagulate  their  mafs,  or  to  decompofe 
them    in     another    manner.     The    proportion 
of  the  elements   which  here  a^  as   conditions 
of   putrefadion  produce    fome    modifications 
init ;  water  accellerates  it  by  its  quantity  ;  the 
abundance  of  caloric  fometimes  joins  the  ef- 
fefts  of  partial  volatilization  with  thofe  of  the  pu- 
trid decompofition.  It  was  long  believed  that  the 
contaftof  the  air  was  neceflary  to  putrefadion  ; 
but  it  is  certain  thatas  it  takes  place  in  a  vacuum, 
and  in  fmall  pi^oportions  of  air  not  renovated,  the 
conta6l  of  the  lattei^  is  only  a  condition  ^vhich 
accelerates  the  putrefcence,  not  by  the  influence 
M'hich  it  exerts  of  itfelf  upon  the  animal  fub- 
ftances, but  merely  by  ferving  as  a  recipient  for 
fdiifolving  and  carrying  off  the  materials  that 
f  aife  *thcmfelves  in   vapour.     It  is  ta  tlie  fame 
clafs  that  we  muft  refer  the  diminution  of  pref- 

fiirp,  wjjich  fome  authors  have  cohfi^ered  as  one 
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of  the  caufes  of  putrefa^libn  :  we  ought  not  to- 
omit  amongft  the  conditions  of  putrefaction 
the  admixture  of  fermented  matters,  and  efpe- 
cially  of  thofe  that  are  putrefied  with  the  freih 
fubftances:  this  ferment  a6ls  by  raifing  the  mafs^ 
and  accelerates  and  develops  the  putrefactive 
motion. 

6.  When  the  conditions  of  put|:efa6iion^ 
namely,  an  animal  fubftance  deprived  of  life, 
inoift  and  expofed  to  a  temperature  above  KV 
degrees,  are  combined,  this  motion  eftabliilies^ 
jtfelf ;  the  animal  fubftance  foftens  if  it  was* 
folid,  or  becomes  thinner  if  liquid  ;  its  colour 
changes,  and  inclines  more  or  lefs  towards  the 
ted-brown,  or  the  dark-green ;  its  odour  is 
altered,  and  after  having  been  at  firft  faint  and 
difagreeable,  it  becomes  fetid  and  infuppoFtable. 
An  ammoniacal  fmell  foon  mixes  with  the  firft, 
and  deprives  it  of  part  of  its  fetidity :  this  is 
oiily  temporary,  whiift  the  putrid  odour  exifting 
before  it,  ftiU  remains  after  it  and  fubfifts  during 
all  the  phafes  of  the  putrefa6lion.  The  liquids 
become  turbid  and  filled  with  flakes ;  the  foft 
parts^  are  melted  into  a  kind  of  jelly  or  putriiage ; 
there  is  obferved  a  flow  motion,  a  flight  infla- 
tion which  raifes  the  mafs,  and  which  proceeds 
from  bubbles  of  elaftic  fluids,  difengaged  flowly 
and  in  fmall  quantities  at  a  time.  Befides  the 
general  foftening  there  runs  out  a  ferofity  of 
different  colour  which  conftantly  augments; 
gradually  the  whole  mafs  melts,  this  flight  infla- 
tion ceafes;  the  matter  finks,  the  colonr  grows 

'  er  J  at  length  the  fmell  becomes  frequently 

as 
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as  it  were.aroniatic  and  approaches  even  to  that 
which  is  termed  ambrofiacal ;  finally  the  anhnal 
fiibftance  diminiflies  in  mafs,  its  elements  eva- 
porate  and  diflblve,  and  there  remains  nothing 
more  than  a  fort  of  fat,  vifcous  earth,  ftill 
fetid. 

The  duration  of  this  putrid  decompofitiotv 
though  varied,  prefents  four  very  diftinft  periods 
which  Boiffieu  has  carefully  diftinguifhed  :  the; 
firft,  or  that  of  the  fenifeficy  to  putrefa6lion, 
jfxhibits  an  alteration  that  is  ftill  but  flight;  it 
prefents  only  the  mufty  fmell,  the  foftening  of 
the  fubftance  and  a  flight  change  of  colour ;  the 
fecond,  or  the  commencing  putrcfa6lion,  fome- 
times  affords  figns  of  acidity  :  the  foftening  is 
more  confiderable  ;  the  ferofity  begins  to  efcape 
from  the  relaxed  fibres;    the  colour  is  more 
altered  and  the  fetid  odour  already  putrid.     Id 
the  third  degree  of  the  advanced  putrefaftion^ 
the  odour  which  is  always  fetid,  is  more  or  lefs 
ammoniacal ;  the  matter  diflblved  into  putritage 
is  of  a  dark  colour ;  it  has  lofl;  much  of  its  weight 
by  the  difengagement  of  a  large  quantity  of 
Volatile  principles.     The  laft  degree,    or  the 
ficc^mplijked  putrefdi&ion,  no  longer  prefents  the 
ammoniacal  odour ;  the  fetidity  is  fupportabl'^ 
flight  or  none  at  all;   an  aromatic  odour  fre- 
quently fucceeds  in  the  place  of  it ;  the  animal 
matter  has  lofl;  a  great  part  of  its  volume  and 
^U  appearance  of  organization;  there  remains 
nothing  more  than  an  earthy  reflduum,  of  a 

3  blackilh- 
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black  ifli-brown  colour,  fat  to  the  feel,  which 
in  this  ftate  is  called  animal  mould. 

7.  Thefe  pheioomena  vary  according  to  tjip 
different  aniaial  matters ;  the  difference  of  their 
nature  and  the  different  proportion  of  their 
principles  are  the  foiirce  of  them.  ^  It  may  ?  vcq 
be  faid  that  each  animal  fubftancehas  its  differ- 
ent manner  of  comporting  itfelf  in  putrefying. 
Hence,  all  the  varied  and  diverfificd  fcenes, 
which  have  been  defcjibed  by  different  authors, 
and  of  which  we  find  a  fajthful  account,  both 
in  the  fmgular  work  of  the  phyfician  Garipan, 
entitled  De  miraculis  mortuorumy  in  wjiich  are 
detailed  the  flow  and  fucceflive  changes  of  all 
the  parts  of  the  human  body  in  the  cemeteries, 
and  in  the  EJfay  on  putrefaQion  by  Madame 
Darconville.  But  as  this  objeft  belongs  to  the 
hiftory  of  each  animal  fubftance  confidered  in 
particular,  I  mention  it  here  only  in  order  to 
eftablilh  the  principle  of  this  variability  of  phe- 
norhena;  it  iliall  be  treated  of  in  each  of  the 
fubfequent  articles. 

v8.  it  is  alfo  a  variation  independent  of  the 
animal  matter,  and  fubjcQed  only  to  that  of 
the  furrounding  bodies,  which  I  muft  here  con- 
fider  in  general  under  the  title  of  the  influence 
of  the  media  in  putrefa6lion.  The  Angle  obfer- 
vation  drawn   from   the   different  cuftoms   of 

» 

nations  with  refpeft  to  their  dead,  or  from  the 
pofition  of  the  carcafes  of  animals  placed  ^n 
different  circumftances,  according  to  the  places 
in  which  they  ar    deprived  of  life,  fulficientlj' 

proves 
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proves  this  remarkable  variation-  The  bodies 
are  feen  altered  in  a  different  manner  amongft 
the  nations  of  the  South  Sca,^who  expofe  their 
dead  in  thcr  air,  upon  elevated  places,  in  the 
cabins  of  boughs  of  trees  of  their  morais,  upon 
the  fummits  of  trees;  aiiiongft  the  nations  \rho 
immerfe  them  in  the  water;  and  amongft  the 
ftiofe  polifli^d  nations  ^vho  immerfe  them  in  the 
earth.  I  have  faid  elfewhere  that  the  animal 
parts  placed  in  \rater  are  converted  there  into 
fatty  fubftanOe ;  an  alteratioiti  nearly  fimilar 
takes  place  in  moift  earth:  but  the  greateft 
diflference  which  is  of  importance  to  be  con- 
fidered  here,  is  that  tvhich  takes  place  in  the 
aii*,  relatively  to  the  phenomena  which  accom- 
pany putrefaflion  in  clofe  Veffels.  I  have  fup- 
pofed  this  latter  circiiraftance  in  defcribing 
^No.  6)  the  general  phenomena  of  the  jnitrfd 
alteration,  lii  the  air,  a  portion  of  the  entire 
Animal  fubftaiice  is  carried  away  and  diffolved 
by  the  atmofphere ;  the  produfts  which  are 
X'olatilized  are  equally  carried  away  and  diffolved 
by  the  air.  The  total  and  complete  deftruflian' 
of  the  animal  fubftance  is  effefted  M'ith  more 
or  lefs  rapidity.  All  the  events  of  this  decom- 
pofition  are  much  nearer  to  one  another,  as  the 
exterior  agents  corntribute  to  feparate  the  ele- 
ments of  tlie  matters  which  putrefy.  Here  the 
animal  matter  at  laft  completely  difappeans, 
Unce  after  what  the  air  receives  of  volatile  prin- 
ciples, the  fmall  quantity  of  earthy  refiduum 
vhich  efcapes  this  aeriform  folution  penetrates 

gradually 


gradually  into  the  earth,  where  Hishuned  ind 
carried  away  by  the  filtration  of.  the  .waters. 

9.  Though  Mre  may  rank  amotigft,  thc^  j^^eQp- 
,niena  of  putrefa6lion,    the  matters  which  ^j^e 
difengaged   from   the   putrefcent  9^mmal  ;fifb- 
ftances,  I  Ihall  confider  them  here  in  particular 
as  products,  becaufe  they  proceed  from  the  a6liQn 
.of  this  motion  itfelf,  and  becaufe  it  is  important 
*to  know  them  with  more  accuracy  and  precifion 
.  than  the  mere  infpeclion  or  even  obfervation  p1^ 
thefe  phenomena  would  permit.      In  order  to 
determine  the  nature  of  thefe  phenomena,  to 
follow  with  attention  the  feries  and  the  epochas 
.of  their  difengagement,    and  confequently  to 
^know  in  what  the  decompofition  of  the  animal 
matter  confifts,  it  was  neceffary  that  a  confecu- 
.  tive  analy fis  of  the  putrid  vapours,  an  attentive 
examination  of  the  putrefied  matters,    ihou^d 
fupply  the  place  of  the  theory  which  had  at- 
tempted to  divine  their  charafters.    Thus  it  M^as 
long  believed   that  the  ammonia  or  volatile 
alkali  was  the  fole  produft  of  putrefadlion,  and 
it  was  on  this  account  that  it  had  been  called 
alkaline  fermentation^    in  oppofition  to   that 
which  gives  rife  to  the  acetous  acid :  but  though 
ammonia  is  indeed  one  of  the  principal  produ^ 
of  this  fpontaneous  motion,  it  is  not  the  only 
one  ;  there  are  others,  the  production  of  which 
precedes,    accompanies,  or  follows  its  produc- 
tion, and  which  deferve  to  be  known  and  (ludied 
with  equal  attention.      There  are  even  fome 

animal 
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<li)imal  jiiiatters  thefepticdecompofitiott  of  which 
.commences  with  an  acidification. 

We  ihould  have  only  an  imperfeft  and  fuper- 
ficial  notion  of  thefe  prod u6is,  if,  after  being 
aiTured  that  they  are  not  the  fame  nor  in  the 
fame  proportions  with  the  different  animal  mat- 
ters, we  did  not  endeavour  to  approximate  all 
thefe  various  produfts,  to  colleQ;  under  a  fingle 
point  of  view  all  the  fubflances  afforded  iu  the 
•putrefaction  of  the  different  animal  compounds^ 
and  thereby  embrace  the  totality  of  tiiefe  pro- 
du£is. 

It  is  then  found  that  the  animal  fubftance 
fucceifively  gives  rife,  in  its  putrid  decompoC* 
tiony  to  carbonated,  fulphurated,  and  phofpho- 
rated  hidrogen  gafes,  wliich  carry  and  propagate 
its  infection  far  and  wide ;  to  water,  which  is 
difengaged  in  vapour,  :to  ammonia,  and  to  car- 
bonic acid  gas.     All  thefe  bodies  efcape,   are 
diflipated  and  volatilized ;  they  carry  off  with 
them  combined  two  and  two  together,  the  prin- 
cipal primitivematerialsof  theanimal  compouod. 
Other  produfts,  formed  at  various  periods,  as 
acceflary  ciicumflances  of  the  compoiition  of 
^ach  animal  matter,  differ  from  the  preceding 
^y  their  fixity,  and  remain  in  this  matter  niore 
^r  lefs^  iblid  and  fixed :  fuchare  the  zoonic  actd,^ 
-Q  fat  matter,  a  kind  of  foap  formed  by  this  fat 
^ud  ammania ;  fuch  is  alfo  the  nitric  acid,  ire- 
-cjuently  formed  in  this  decompofition,  and  fixed 
J^y  an  earthy  or  alkaline  bafe ;  fuch  finally  is  the 
^nduous  mould  which  remains  after  tbefepara^ 
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tion  and  the  difengagement  of  the  precedirf^ 
produ6^s.  Thus  the  animal  matter  is  gradually 
feparatcd,  divided  atid  defttoyed  :  we  fliall  foon 
fee  how  thefe  produfts  are  formed  and  fucce^d 
^ach  other. 

.10.  It  is  efpecially  ufeful  t6  diflinguiib, 
amongft  theprodu^s  of  the  putrefaftive  tnotion, 
that  which  is  its  laft  refult,  that  which,  aftfer 
the  difengagement  of  all  the  volatile  materials, 
remains  fixed^  and  conftitutes  the  refiduurh. 
Its  fmail  quantity,  its  contrafted  volume,  its 
earthy  form  very  remote  from  organization,  of 
which  it  ptefents  nothing  more  than  the  wrecks 
or  the  moftfolid  matter,  have  at  all  times  fix^d 
the  attention  of  the  philofophen  The  remains 
of  a  large  mafs  of  organized  matters,  of  which  it 
forpns  only  fome  hundredth  parts,  it  has  long 
been  confidered  as  a  particular  earth,  which  M^as 
diftinguiflied  by  the  name  of  animal  earth.    But 

.  this  denomination,  derived  from  its  pulverulent 
ftate,  its  infipidityj  its  inodorous  quality,  as  well 

.  as  its  fixity  and  infolubility,  is  inaccurate  and 
erroneous,  fmcethis  refiduum,  this  animal  mould, 
contains,  befides  the  acids  and  tlie  earths  com- 
bined in  the  faline  ftate,  a  portion  of  fat  coaHy 
matter,  which,  when  diftilled,  ftiU  yields  oil, 
carbonate  of  ammonia,  and  leaves  a  coal  charged 
with  earthy  phofphates.  Tlie  fixed,  faline, 
earthy  and  metallic  matters  which  coilflitute 
the  nature  of  this  refiduum,  retain  for  a  long 
time  a  portion  of  oily  fubftance  more  or  lefs 
couciete,  which  is  dellroyed  only  very  flowly  j 
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and  iti  order  that  they  may  be  reduced  to  the 
pure  faline  and  earthy  ftate,  analogous  to  the 
aflies  which  remain  after  combuftion,  it  almoft 
always  requires  a  long  feries  of  years.  Thus 
carcafes  buried  in  the  earth  are  not  reduced  to 
their  dry  fkeleton,  and  do  not  lofe  the  laft 
remains  of  their  foft  parts,  till  after  a  lapfe  of 
time,  which  generally  exceeds  feven  years,  and 
which  is  fometimes  prolonged  to  more  than 
thirty.  The  excavations  in  the  ground  of  the 
cimetery  of  the  Innocents  at  Paris  have  proved 
this  to  me  in  an  inconteftible  manner;  it  is  eafily 
conceived  that  the  proportion  and  the  nature  of 
this  refiduum  correfpond  entirely  with  thofe  of 
the  fixed  matters,  which  formed  conftituent  parts 
of  the  animal  compounds,  and  that  they  muft 
Vary  acceding  to  each  of  thefe  compounds. 

11.  As  we  have  now  feen  the  conditions  of 

putrefadion,  tile  phenomena  which  it  prefents 

to  the  obferver,  the  general  influence  which  it 

receives  from  the  mediums  in  which  it  a6ls,  the 

different  produds   which  it  affoids,    and  the 

refiduum  whiqh  it  leaves,  it  is  time  to  occupy 

onrfelves  with  its  intimate  nature.     It  is  not 

enough  to  have  confidered  it  as  a  flow  decompo- 

fition,  as  a  fpontaneous  analyfis,  as  a  deftruftive 

fcmientation  of  the  organic  compounds,  becaufe 

H  hacs  all  the  charadlers  of  the  intefline  motions 

which  are  defignated  by  this  name  in  chemiflry ; 

it  is  neceffary  that  we  fliould  penetrate  more 

nitimately  into  its  cauf«,  to  afcertain  and  explain 

its  mechanifm.     It  is  evident  that  it  confifls  in 

Vol.  IX.  L  a  change 


I4(J  PUTREFACTION. 

a  change  efFe6ted  by  a  fum  of  attradive  forces 
fuperior  to  thofe  Mdiicli  keep  the  principles  of 
the  putrefcent  fubftance  united.  Thefe  prin- 
ciples are,  as  we  know,  hidrogen,  azote,  carbon 
and  oxigen,  with  which  aFC frequently  aflbciated 
fulphur,.  phofphorus,  and  different  kinds  of 
phofphates* 

It  is  evident  that,  in  pnt^efadian^  part  of 
^c  hidrogen  unites  with  the  azote  to  fornx 
aipmonia;  another  part  of  the  liidrogen  com- 
bines with  a  portion  of  oxigen  with  which  it 
conftitutes  water ;  that  a  certain  quantity  of 
carbon,  combined  with  a  relative  quantity  of 
oxigen,  gives  rife  to  carbonic  acid  j  that  s^ 
portion  of  azote  united  Avith  a  third  quantity  of 
oxigen  produces  nit wc  acid,"  that  a  combination, 
of  liidrogen,  carbon  and  azote  forma  the  vola,til(& 
or  the  fixed  oil,  according  to  the  proportion  of 
thefe  principles ;  that  another  combinatiou 
between  the  fame  umtters  and  oxigen  comppfes^ 
the  zoonic  acid  ;  and  that  finally,  the  faline,.. 
earthy,  and  metallic  fubftances,  being  unalte- 
rable, or  little  alterable  by  the  inteftine  motion: 
6f  putrefaftion,  remain  untouched  and  pafliv^ 
in  the  lall  refidue  of  this  fpontaneous  iPQtioii,^ 
carried  to  its  maximunu 

It  is  no  lefs  evident  that  thefe  matters  or  new 
compounds,  wliich  did  not  exift  originally  iik 
the  animal  fubftances,  unite  two  and  tytix 
together,  the  ammonia  and  the,  carboniq  aqid^ 
the  ammonia  and  the  zoonic  acid,  theammoQM 
tnd  the  oil  which  it  reduces,  to  tbe^xmeK^Qun. 
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ftate,  and  afre  dMengage^  in  this  form  in  the 
air/ordiffolvecj  in  the  water.  All  thefe  new 
compofitions,  which  are  lefs  complex  than  the 
primitive  compound  which  gives  rife  to  them, 
and  which'afe  the  produfts  of*  its  flo\^  diffolutioil 
And"  the  indications  of  its  deftru6tion,  are  the 
<5o,nfeqtience  of  numerous  attraftions-  which  a6t' 
amongft  the  multiplied  principles  of  the  organic 
compound  deprived'  of  life. 

We  may  comprehend  in  a  general  formula  the 
totality  of  all  thefe  attraftions,  and  exprefs  witlx 
precifion  what  takes  place  iii  putrefaftion,  by 
ikying  that  the  fam  of  the  forces  which  tend  to 
unite  the  hid rogen  with  the  azote,  the  oxigeu 
with  the  carbon,  the  carbonic  acid  with  the 
ammbni^  to  form  the  ammoniaeal  carbonate, 
and  the  hidrogen,  the  carbon,  and  the  oxigen  to 
produce  oil ;  this  latter  M'ith  the  ammonia  to 
conftitute  a  foap;  and  finally,  the  hidrogen 
vrith  the  OTCigen  to  produce  water,  and  the  latter 
with  all  the  preceding  compounds, — that  this 
whole  funi  is  fuperior  to  the  fum  of  the  forces 
which'  retain  in  quaternary  combination  the 
hidfbgen;  theaaote,  the  carbon  and  the  oxigen, 
tb'cotiftitute  the  animal  compound. 

We  Have  here  reprefented  only  the  alterant 
aiifticm  of  thefe  forces,  and  theputrefadiveeffeft 
which  refults  from  them  in  clofe  veffelsj  into 
which  nothing  extraneous  to  the  organic  fub- 
ffettice  can' enter,  and  from  which  nothing  can 
eftajJe  J- "fo^  though  the  refults  aire  ultimately 
idhitic,    they-  take  place  in  a  very  differdat 
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manner  in  the  midft  rf  the  atmofphcric  air.  In 
the  latter  circumftance^  a  part  of  the  animal 
fubftance  is  diflblved  and  carried  off  conjointly 
and  feparately  by  the  air  and  by  the  water ;  the 
ammonia  and  the  carbonic  acid  are  volatilized 
as  faft  as  they  are  formed ;  a  portion  of  carbon- 
ated hidrogen  is  volatilized  by  the  alteration  of 
temperature :  and  there  is  formed  neither  fat 
matter  nor  ammoniacal  foap. 

Thus  may  be  explained  in  a  iimple  manner 
the  phenomena  and  the  produ6lsof  putrefaftion ;. 
and  thus  its  conditions,  its  varieties,  its  duration, 
&c»  may  be  comprehended.  It  was  natural  to 
confider  them  as  inexplicable,  as  long  as  the 
nature  of  its  produfts;  that  of  tb^  water,  of  the 
ammonia,  of  the  oils,  and  of  the  acids,  were  in- 
volved in  an  obfcurity  which  neceffarily  ex- 
tended itfelf  over  the  progrefs  and  themechanifin 
of  this  kind  of  fermentation.  Thi«  obfcurity  has, 
as  we  fee,^  been  difpelled  by  the  efforts  of  the 
pneumatic  chemiflry  which  has  left  nothing  un- 
intelligible in  the  knowledge  of  this  fpontaneous 
deconipofition.  This  is  one  of  the  fruits  which 
we  owe  to  its  progrefs  and  its  happy  revolutTon. 

1 2.  Amon^ft  the  phenomena  dependant  upon 
putrefa6lion  which  it  is  of  iiftportance  to  con- 
fider, mull  be  reckoned  the  dangerous  effeds 
which  it  produces  upon  living  animals.  If  we 
except  a  very  fmall  number,  belonging  to  the 
laft  claffes  of  thefe  beings  and  endowed  with  the' 
leaft  fenfibility,  there  are  none  which  an  animal 
matter  in  the  ftate  of  putrefaftxon  does  not  deter 

and 
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and  repel  from  the  place  where  this  fcene  of 
death  and  deftrudion  is  exhibited.  By  the 
difguft  with  which  it  infpires  them,  by  the 
hafty  flight  which  it  occafions,  it  is  eafily  con- 
-ceived  that  this  phenomenon  is  inimical  to  life, 
and  that  it  threatens  it  with  remarkable  energy. 
Accordingly,  the  greater  number  of  animals 
cannot  feed  upon  animal  matters  putrefied  to  a 
certain  degree;  J\nd  though fome  of  them,  being 
indolent  and  ferocious  at  the  fame  time,  devour 
carcafes  already  tainted,  none  make  them  their 
food  when  the  putrefcence  is  too  far  advanced. 
We  know  the  averfiori;  and  difguft  which  all 
mankindfthave  againft  corrupted  animal  matters, 
the  difagreeable  effed  M^hich  they  produce  upon 
their  organs,  and  the  repugnance  M'hich  their 
fenfe  of  fight  and  fmell  experience  at  the  mere 
afped  of  thefe  matters.  Frequeptly  the  putrid 
miafmata  or  the  gafes  which  are  exhaled  from 
bodies  in  the  ftate  of  putrefa6lion,  are  fo  dele- 
terious^ that  men  ahd^  anjmals  are  deprived  of 
ienfe  by  their  contacl.  When  they  do  not  produce 
this  fudden  effeO:,  they  occafion  putrid  difeafes 
in  fuch  as  are  expofed  to  them.  Some  indi- 
viduals contr46l  external  affedions,  carbuncles, 
malignant  and  gangrenous  puftules  by  the  cor^- 
ruptive  a^lion  of  thefe  vapours ;  others  are 
influenced  by  them  in  a  much  more  dangerous 
manner,  for  befides  a  cojifiderable  proftration  of 
the  powers  of  life,  they  become  afteded  with 
.  putrid  fevers  of  the  moft  malignant  charader. 
It  is  not  yet  knpwp  what  is  the  nature  of  the 

putrid 
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putrid  gas  from  Mhich  thefe  terrible  efFeflaarife  : 
it  is  not  the  azotic  gas,  as  feme  modem  phyfi- 
cians  have  thought,  who  oji  that  account  have 
given  it  the  name  of  fepton  or  rather  Jeptic  gas. 
There  is  reafon  to  fufpe^l  that  they  ought  rather 
to  be  attributed  to  the  aftion  of  the  putrefied 
animal  matter  itfelf,  which  being  diffolved  in 
the  gafes  exhaled  during  its  putrefa6tion,  carries 
into  the  organs  which  are  the  focus  of  life  its 
l>enumbing  or  debilitating  principle,  and  pours 
into  the  torrent  of  the  animal  humors  the  putrid 
germe  or  ferment,  which  they  are  unfortunately 
fo  much  difpofed  to  receive. 

13.  Science,  whilft  it  enables  us«.to  afcer* 
tain  the  fource  and  the  caufe  of  thefe  terrible 
effefts,  furnilhes  us  with  arms  for  preventiug 
or  determining  its  influence.  Two  means 
prefent  themfelves,  fuggefted  by  reafon  arid  con- 
firmed by  experience  ;  the  one,  w^hich  belongs 
to  the  police  and  the  wifdoin  of  government, 
confifts  in  removing  from  populous  places,  par- 
ticularly from  large  towns  where  the  accumula- 
tion and  crowded  fituatiou  of  the  inhabitants 
is  already  a  pre-difpofing  caufe  of  putrid 
difeafes,  the  fources  of  infeftion  and  putre^ 
fatfion.  To  aerate  the  habitations,  to  eilabliih 
a  frequent  ventilation  in  them,  to  cover  the 
common  fewcrs,  to  remove  finks  of  all  kinds, 
to  eftablifli  burial  places  out  of  the  towns,  to 
kindle  large,  wood-fires  in  fuch  fituations  that 
the  wind  may  carry  the  fmoke  into  the  places 
n^hicb  we  wifli  to  pr^ferve,  to  abtain  a  profii- 
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fion  of  frefli  and  running  water  in  open  canals, 
nttd  efpecially  to  caufe  it  to  afcend  in  fountains 
or  precipitate  itfelf  in  cafcades ;  tliefe  are  the 
grand  means  of  preventing  putrcfaciion  or  at 
lead  of  repelling  its  invafiOns.  The  other  means, 
more  confined  in  its  application,  and  praflicablc 
only  in  fmall  fpaces  or  in  circumfcribed  places, 
has  for  its  obje6l  to  deftroy  tbe-putrid  miafinata 
themfelves,  to  fetter  their  activity,  and  to 
neutralize  their  virulence.  This  efFe6l  is  obtained 
by  the  difengagement  of  the  muriatic  acid  in 
gas,  and  efpecially  by  the  oxigenated  muiiatic 
acid,  which  I  confider,  and  which  I  propofed 
fome  years  ago,  as  the  greateft  external  antifep- 
tic,  becaufe  it  attacks  and  deftroys  the  animal 
combination  which  conftitutes  the  virus.  Its 
advantages  and  ufe  in  this  point  of  view  will  be 
the  better  underftood,  in  proportion  as  the 
principles  of  chcmiftry  fliall  be  diffiifed  in  the 
Work-fliops  and  become  familiar  to  manufac- 
turers and  aitifts. 

!4.  Art  has  always  fought  the  means  of  pre- 
venting the  putrefaction  of  animal  matters, 
and  defending  them  againft  corruption.  The 
number  of  means  and  matters  of  this  kind 
which  it  has  difcovered  is  very  confiderable ;  the 
principal  are,  as  is  eafily  conceived,  all  the 
proceffcs  which  deftroy  the  conditions  that 
give  rife  to  it  Thus  the  deficcation  of  ani- 
mal matters,  the  privation  of  water,  refrige- 
ration, orpreflure,  are  the  firft  and  moft  certain^ 
becauib  by    tlieir  finiple  intluencfc/  they  make 

the 
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the  caufes  difappear  which  develope  putrc-* 
faftion.  Many  fubftapces  with  which  the 
animal  matters  are  enveloped  or  which  penetrate 
their  texture  anfwer  the  fame  purpofef  The 
acids,  the  falts,  the  aromatics,  fugar,  the  fixed 
and  volatile  oils,  the  refms,  camphor,  the  powf 
der  of  dry  and  odorous  plants,  of  acrid  refmous 
bitter  woods ;  charcoal,  generous  wines,  alcor 
hoi ;  the  bitumens ;  particularly  poffefs  this 
property  ;  accordingly,  thefe  are  the  fubllances 
which  are  employed  with  the  mod  fecurity  for 
preferving  animal  matters  in  the  art  of  em* 
balming,  falting,  in  condiments,  macerations  in 
vinegar,  &c. 

15  Medicine  has  Jbeen  occnpied  with  apar-r 
ticular  intereft  in  the  refearch  of  fubflances 
capable  of  retarding  or  flopping  the  progress 
of  putrefaclion  which  frequently  ^i^nifeiis 
itfdf  in  fome  parts  of  the  difeafe^  human 
body ;  it  has  called  them  antiputrefccnts  or 
antifceptics.  On  comparing  them  with  thofe 
alye^dy  indicated  we  find  great  analogies 
between  them. 

Godart  obferyes  that  all  tl^e  poffible  antifeptics 
may  bp  reduced  to*  three  claffes  : 
'  A.  The  refrigerants,  which  coniprehend  all 
the  means  of  dipiinifhing  heat,  the  great  influ* 
cnce  of  which  upon  putrefa6tion  we  already 
Icnow^  He  ranks  in  this  clafs  :  cold,  the  aqueoiis 
fubflances,  the  farinaceous  m^tters^  the  acids, 
and  the  fedative. 

^.  ']?he  y^ntilant^  or  thofe  Ayhich  diflipat^ 

the 


the  putrid  miafmata,  are  the  agitation  of  the 
air^  the  evacuents,  the  cordials ; 

C.  The  corroborants,  which  condenfe  or 
contrafl;;  amongil  which  he  enumerates  the 
;acerb,  the  aftringent,  and  the  bitter  fubftances- 
Bordenave  has  referred  the  medicinal  antifep- 
tics  to  fix  claffes ;  namely,  the  antirelaxants,  the 
ftimulants^  the  aftringents,  the  balfamics,  the 
deficcants  and  the  cauftics. 

Boffieux,  in  a  very  extenfive  and  very  me» 
thodical  table,  has  prefented  their  feries  diftri- 
buted  into  a  great  number  of  ingenious  divifions, 
which  it  is  not  my  obje6l  here  to  exhibit.    In  all 
the    confidcrations    relative  to   thefe  agents, 
there    have   efpecially  been  diftinguilhed  the 
fulphuric  acid,  the  carbonic  acid,  the  vegetable 
acids,  the  Peruvian  bark,  Scorduim,  Guaiacum- 
wood,  camphor,  tannin,  the  gall  nut,   alcohol^ 
the  metallic  falts  and  their  folutions  :  fomehave 
even  gone  fo  far  as  to  pretend  to  reftore  flefh 
alneady  in  a  very  advanced  ftate  of  putrefa£iion 
to  its  original  condition.     S^acbride  has  more 
efpecially  attributed  this  effc6l  to  carbonic  acid, 
becaufe  putrified  fleih  immerfed  in  it  refumes  a 
part  of  its  colour  and  confidence  :  but  it  is 
very  evident  that  this  is  an  exaggerated  preten- 
.fion,   and  that  nothing  more  has  been  efFeded 
than   the  feparation  of   the  exterior  pait,   the 
inoft  advanced  in  putrefaiftion,  from  the  ftill 
found    portion;    for  fcience   teaches    us   that 
it  isimppffible  to  form  anew  an  animal  matter 
that  has  been  deftroyed,  and  that  M^e  cannot  in 

this 
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this  refpe^l  fiirpafe  Nature,  whoherfelf  is  fiib- 
jefted  to  the  impoflibility  of  making  a  retrogadc 
ftep  in  this  putrefiaftion. 

16.  After  all  the  preceding  coniiderations> 
it  cannot  be  doubted  that  putrefa6lion  is  a  How 
decompofition,  a  kind  of  fpontaneous  analyfis 
cfFefted  by  virtue  of  complicated  attra6fcions, 
-exifting  between  the  numerous  principles  of  the 
animal  matters,  namely,  the  hidrogen,  the  azote, 
^he  carbon,  the  oxigen,  the  fulphur,  and  the 
phofphorus  ;  that  the  motion,  which  is  exoited 
amongft  thefe  principles,  and* which  has  great 
analogy  with  a  fermentation,  (whatever  Boer- 
haav^  and  his  fchool  may  fay  of  it,  who  did  not 
admit  of  this  analogy)  is  in  fome  measure  or- 
dained or  willed  by  Nature ;  that  it  is  the  means 
which  ihe  employs  in  order  to  deftroy  the  ani- 
mal organization  and  compofition,  when  the 
animal  matters,  deprived  of  life,  can  no  longer 
lervein  the  animated  form,  foi  .the  exercife  and 
fupport  of  which  thofe  primitive  matters  hid 
only  been  lent  them  according  to  the  immutable 
laws  eftabliflied  in  the  order  of  the  univerfe;  tbafe 
Nature  thus  takes  back  thofe  principles,  which 
are  no  longer  employed  in  the  phenomena  of 
life,  and  reftores  to  other  more  fimple  combina- 
tions the  portion  of  matter  which  conftituted 
the  bodies  of  the  animals.  Thus,  by  the  admira- 
ble order  which  exifts  in  the  economy  of  Nature, 
the  moft  complicated  phenomena  which' repre- 
fent  during  life  themafter-piece  of  organization 
the  ipoil  numerous  chemical  plienomena, 

arft 
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are  rcclti<red  after  death  into  more  fimple  oom- 
poands^  ^knpft  all  binary,— and  by  the  aid  of  the 
putrid  decompofition,  return  into  tlie  clafs  of 
the  minerals,  are  thus  reduced  alnwft  to  the  ftate 
of  elements,  are  diffolved  in  the  Avater,  diffufed 
in  the  e?irth,  and  ferve  for  new  combinations. 
Thus  in  ftudying  the  properties  and  chemical 
characters  of  animal  fubftances,  we  are  led 
back  to  theiimpleand  primitive  fubftances  with 
which  we  commenced  the  ftudy  of  the  natural 
iub(ftances.  This  efFeft,  this  tranfition,  this 
<jireuiation  of  fubftances,  which  had  long  ago 
beeo  difcerned  by  the  ingenious  Becher,  were 
4called  by  this  chemift  the  circle  of  the  eternal 
m^ion,  circulus  aterni  motus^ 

17.  Men  have  at  all  times  availed  themfelves 
of  the  phenomena  and  prpdufts  of  putrefeftion, 
and  have  in  fome  fort  derived  the  fupport  of 
their  exiflence  from  the  verv  womb  of  death  and 
deftruftion.  The  animal  matters  corrupted  and 
reduced  to  the  ftate  of  mould  are  employed  with 
mbchadvantage  asmanuies ;  inoi-der  to diminifli 
their  too  hot  and  too  nourifliing  properties,  thejr 
arenotdiftributed  in  the  ground  which  is  intend-^ 
ed  to  be  manured,  until  they  are  aimoft  entirely 
deftroyed.  They  am  fometimes  alfo  prepared 
by  particular  proceffes  of  deficcation  and  con- 
centration, as  is  done  in  the  vicinity  of  Paris 
with  the  filth  of  the  privies,  in  order  to  convert 
it  into  a  dry  and  very  fecundating  powder, 
which  is  called  poudrette.  In  other  places, 
by  caufmg  the  anims^l  matter  f  o  putrefy  with 
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vegetable  fubftances,  or  by  nioift^ning  ttie  lat* 
ter,  depofited  in  dry  layers  and  expofed  to  dc: 
compofitfou  under  iheds  with  animal  liquids, 
urine,  the  waters  of  kitchens,  of  Ihambles,  &c. 
the   produ6lion   of   nitre   is  accelerated,    by 
means  of  the  azote  which  thofe  liquids  afford. 
In  fome  manufaftories  animal  fub|lances,,  and 
efpecially  corrupted  urine  is  employed  for  cxr 
trading  with  facility  very  abundant  quantities 
of  carbonate  of  ammonia.     Laftly,  wc  might 
avail  ourfelves  of  the  difcovery  which  I  have 
made  of  the  converfion  of  the  bodies  of  ani- 
mals into  fat  in   ftagnant  waters  or  in   moift 
earth,  in  order  to  prepare  with  offals  that  hither- 
to  have   been  applied  to  no   ufe,  fats  \<^hicli 
would  be  ufeful  in  a  great  number  of  the  aits. 
We  are  even  affured  that  Engliih  induftry  has 
already    availed  itfelf  of  this  difcovery,     and 
that  a  concrete  oil  is  prepared  in  England  by 
this  mode  of  putref^.6^ion. 

18.  There  are  fome  circumftarices  which,  by 
oppofing  more  or  lefs  powerfully  the  putrid  de- 
compofition  of  the  animal  matters,  leave  them 
only  the  poffibility  of  being  converted  into  fub- 
ftances of  a  different  nature,  and  fufceptible  of 
keeping  for  a  long  time  in  this  flate.  In  this 
clafs  are  to  be  ranked ;  1.  dead  bodies  deficcated 
by  a  dry  and  glowing  atmofphere,  or  by  an  arid 
and  violently  heated  fand  ;  2.  the  natural  mum- 
mies, and  the  mummies  which  art,  at  the  fuggef^ 
tion  of  a  religious  fentiment,  or  of  a  refpeflful 
attachment  to  the  remains  of  beloved  obje^ 

prepares 
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prepares  by  the  aid  of  all  the  prefervative  means 
and   embalment;    3.  bodies  and  their  organs 
prepared.bydifFerentanatomical  means;  4.  hair, 
(ilk,   feathers,  fkins,  prepared  and  preferved  in 
folid  arid  durable  textures ;  5.  fmoaked,  falted 
flefli,  which  has  become  hard  and  as  it  were 
of  a  woody  confiftence,  in  \yhich  ftate  it  keeps 
for  a  long  time  without  alteration ;  6.  bones, 
horn,  fcales,  dried  and   converted  into  utenfils 
or  machines  of  various  forms  and  vaiious  utili- 
ty ;  7.  bones  impregnated  with  different  mine- 
rals in  the  bofom  of  the  earth,   and  efpecially 
thofe  which  are  converted  into'turquoife.  There 
is  alfo   reafon  to  believe  that  a  portion  of  the 
remain&  of  animal  fubflances,  fo  abundant  in  tlie 
water  of  the  fea,  and  of  large  rivers,  enters  by 
theiik  more  or  lefs  advanced  decompofition,  and 
,  by  affuming  the  charafter  of  oily  matter,    into 
the  formation  of  the  bitumens.     As  to  the  pe- 
trified animal   fubftances,  which  are  generally 
ranked  in  the  fame  feries  with  the  preceding 
fubflances,  thefe  are  either  folids  impregnated 
with  calcareous  dlfpofition,  or  merely  moulds  ^ 
filled  with  filiceous  matter. 
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THIRD  ORDER  OF  FACTS 

-     OF    THE    PROPERTIES    OF     PARTlCUtAlt 

AlfllUAl.  SUBSTA'NCESt 

V 

Article  I. 

€)f  the  Cdmparifon  and  the  ClajOificafioA  of 
the  different  Animal  Subjla^ices. 

Section  L 
€y^  the'  different  Modes  of  their  Clafffication* 

1.  IT  is  riot  fufficient  to  have  confidered  the 
animal  fubftances  in  general,  and  inveftigated 
the  charaders  which  diftinguifh  them  from  the 
vegetable  matters.  This  firft  inquiry  ought 
only  to  be  confidered  as  an  introduftion  to  the 
hiftory  of  thefe  fubilanc^s  in  particular.  It 
ought  to  precede  and  to  elucidate  it ;  but  it- 
cannot  be  fubftituted  in  place  of  it  ;  it  has  ofily 
the  advantage  of  rendering  more  intelligible  the 
examination  of  their  properties,  and  diminiih* 
ing  the  extent  of  the  details  which  this  examina- 
tion would  have  required,  if  the  expofition 
of  the  general  properties  of  the  animal  matters 

had  not  determined  their  nature. 

2.  Though  it  may  appear,  at  the  firft  glanc^ 
a  matter  of  .indifference  whether  the  chemical 
<J.\ .    .  '  *  hiftorjr 
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hiflx)ry  of  the  animal  matters  be  treated  in  fucli 
or  fuch  an  order,  it  is  however  neceffary  tq 
decide  in  the  choice  of  this  order,  and  on  this 
account  it  becomes  neceffary  to  indicate  and 
compare  with  each  other  the  different  methods 
of  claffifying  thefe  fubftances.  We  know  in  the 
firft  place  that  they  may  be  confidered  as  a  kind 
of  immediate  materials  of  animals,  and  that  i^ 
tills  point  of  view  it  would  be  poffible  to  divide 
or  rather  diftribute  them,  as  has  been  done  with. 
refpe6t  to  thefe  vegetable  matters,  into  fuch  as 
are  foluble  in  water,  into  oily,  faline,  folid  and 
infoluble  fubftances.  But  this  firft  kind  of 
divifion  is  very  imperfect  and  very  inaccurate, 
as  it  is  far  from  comprehending  all  the  fub-» 
iiances  which  compofe  the  bodies  of  animals. 

3.  The  divifion  of  thefe  fubftances  into  liquids 
and  folids  is  alfo^mfufficient.  Frequently  tl>ei 
works  on  chemiftry  have  followed  the  divifion  into 
.recrementitious  liquids,  fuch  as  the  blood,  the 
lymph;  excrementitious,  fuch  as  the  urine,  &c.' 
and  excremento-recrementitiouSj  as  the  hiU, 
the  fperm,  &c.  We  have  no  greatfer  reafon  to 
befattsfied  with  this  claffification,  which  prefehts 
nothing  well  fixed  and  accurate^  Thefe  liiatter* 
might  be  arranged,  according  to  their  chemical 
nature,  into  four  claifes,  according  to  thefuper- 
abandance  of  one  or  other  of  the  principles 
which  enter  into  their  compofition.  Thus-wi6 
ihould  have.:  ^    ^  ■  ;::  - 

A.  Hidrogenated  or  oily  anittiail^ubftahcfes^ 
fiich  as  the  fat,  thecenimcu,  the^bile^.-  vf  '^' 

B.  0^igcnatc4 
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B.  0.vigenated  animal  fubfiances  of  oxidei  j 
the  albumen,  the  lymph ;  in  thefe  would  be 
comprehended  the  lyrtiph,  the  water  of  the 
interior  cavities,  the  cerebral  pulp. 

Ci  Carbonated  animal  fubftances ;  the  gelati- 
nous or  mucous,  comprehending  the  mem-' 
branes,  the  aponeurofes,  the  tendons* 

D.  The  azotated  animaLfubftances,  fibrous 
or  flefliy  ;  fuch  as  the  mufcles,  certain  vifceral 
parenchymata. 

jB.  The  acid  animal  fubftances ;  the  uric  acid, 
the  formic  acid,  the  bombic,  &c- 

F.  The  faline  aqueous  animal  fubftances ;  as 
the  aqueous  and  the  vitreous  humor,  the  tears^ 
the  faliva. 

G'  The  phofphated  animal  fubftances,  efpe- 
cially  thofe  in  which  the  phofphate  of  lime 
predominates ;  in  this  clafs  would,  be  placed  the 
nails^  the  horns,  the  hair,  tlie  bones* 

!{•  Finally,  the  mixed  animal  fubftances,  con- 
taining feveral  of  the  preceding  materials  ;  this 
laft  clafs  would  belong  to  the  blood,  the  milky 
the  fperm,  the  urine. 

4.  The  chemical  method  which  I  have  juft 
iketched  would  be  beyond  all  contradi£lion  the 
moft  perfe£l|  the  moll  exa£i:,  and  that  which  ought 
to  be  preferred  to  all  others,  if  the  animal  analylis 
were  more  advanced,,  and  if  the  comparative  be-' 
ture  of  the  animal  liquids  and  folids  were  better 
known.  For  not  to  mention  that  all  thefematteis^ 
have  not  yet  been  fufficieutly  analyzed  to  enable 
us  to  Tank  them  in  one  or  other  of  the  eight 
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cla  (TeiS;  that  ha^e  been  indicated,  I  cannot  pre- 
fent  this  divifion  into  eight  claffes,  except  a8  a 
^ery  imperfed  attempt,  which,  though  not  purely 
hypothetical,  is  not  fufficiently  well  founded 
upon  experience  for  it  to  be  adopted  and  con- 
fidered  as  proper  to  afford  a  right  notion  of  the 
cohiparative  nature  of  the  diff^erent  animal  com- 
pounds, i  give  it  here  rather  in  order  to  fhow 
what  chemiftry  may  hope  to  Attain  in  this 
tefpefl;,  than  as  u  true  method  of  claflification. 
Accordingly)  I  ihall  not  adopt  this  method 
in  the  foldwing  articles,  becaufe  not  yet  fuffici- 
^tly  exadl. 

5.  The  following  is  the  order  which  the 
fiftual  ftate  of  chemiftry  and  of  animal  phyfics 
permits  me  at  prefent  to  adopt.  I  (hall  divide  the 
ittrimallRibftances  into  three  claffes  :  in  the  firft 
I  ihall  rank  thofe  which  are  generally  diffufed 
throughout  the  whole  body  of  animals  ;  in  the 
fecond,  thbfe  which  belong  to  fome  particular 
region  or  organ,  and  in  the  third  thofe  which 
are  found  only  in  fome  orders  of  animals,  whilft 
the  fubjefts  of  the  two  firft  are  found  generally 
in  all.  The  animal  matters  generally  diffufed 
are  tiihet  liquid,  fuch  as  the  blood,  the  lymph, 
the  fatw  the  tranfpiration,  the  humor  of  the 
interior  cavities  of  the  fynovia  ;  or  foft,  as  the 
cellular  texture,  the  membranes,  the  tendons,  the 
,  aponeurofes,  the  ligaments,  the  glandular  tex- 
ture, the  mufcles,  the  fkin  and  the  epidermis  ; 
or  folid,  on  the  horny  texture  of  the  hair,  the 
cartilaginous  texture,  the  offepus  texture. 

V©L.  IX.  M  6.  Th 
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€.  The  fecond  clafs  of  anirtial  matters,  be* 
longiiig  to  the  different  regions  of  the  bodies 
of  animals,  coinprehends  in  four  divifions  : 

A.  The  fubftances  contained  in  the  cranium. 

B.  Thofe  which  the  cavities  of  the  face  pre* 
fent.  ^ 

C.  Thofe  which  are  found  in  the  thorax. 
J).  Thofe  inclofed  inthe  abdomen. 

The  matters  belonging  to  the  cranium  are 
the  cerebral  pulp,  the  nervous  fluid,  the  liquor 
of  the  ventricles  of  the  brain,  the  pineal  ^con- 
cretions. ' 

Thofe  of  the  face  are  the  aqueous  humour  of 
the  eye,  the  vitreous  humour,  the  cryftalline  hu- 
mour, the  tears,  the  nafal  mucus,  the  mucus  of 
the  mouth,  the  mucus  of  the  tonfilsj  tibe  falivar 

« 

the  falivary  calculi,  the  tartar  of  the  tefeth,  the 

cerumen* 

To  the  matters  belonging  to  the  thorax  arc 

to  be  referred  the  tracheal  and  bronchial  mu- 
cus,  tlie  gas  proceeding  from  the  lungs,     the 

pulmonary  concretions  and  the  riiilk. 

The  fubftances  contained  in  the  abdomen 
comprehend  the  gaftric  juice,  the  pancreatic 
juice,  the  bile  and  the  biliary  calcuU,.the  iutefti- 
nal  juice,  the  chyle,  the  excrements,  the  intef- 
tinal  gafes  and  the  concretions  of  the  inteftines, 
to  which  are  to  be  added  the  liquor  of  the  am- 
nios, thefuperrenal  liquor,  themeconium,  liquids 
peculiar  to  the  foetus,  and  finally,  the  urine,  the 
urinary  calculi,  the  juice  of  the  proflata,  and 
the  fperm, 

7.    The 


Jl  The  third  clafs  of  animal  matters  compre- 
hends; thofe  which  are  peculiar  to  fome  orders 
of  animals,  and  which  are  frequently,  employed 
in  the  arts.;  and  as  thefe  orders  are  feven  in 
number,  it  is  divided  in  the  fame  manner. 

Thefirftdivifion  contains  thofe  which  are  par- 
ticularly furniflied  by  the  mammalia,  fuch'as 
ivory,  hartV  hojn,  horn,  wool,  mufk,  civet, 
ambergreafe  and  the  bezoars*  ^     s 

The  fecond  divifion  is  refer ved  for  thofe  which 
'  are  obtained  from  the  birds  i  namely,  the  eggs, 
-  the  feathersi  the  dung,  and  the  membrane  of  the 
^  ftomach; 

The  third  prefents  the  produfil  particular  to 
.    the  amphibia,  the  yiper  and  its  poifon,  the  fkinc, 
the  lizard,  the  toad,  the  tortoife  and  its  fliell. 

The  •fourth  is  appropriated  to  fome  pro- 
ductions peculiar  to  fifljes,  ifing-glafs,  fifli-oil, 
the  fcales  of  the  blay,  and  the  bones  of  the 
head  of  fcveral  of  thefe  animals. 

To  the  fifth  I  refer  fome  matters  beloncfins:  to. 
the  teftacous  fifli ;  the  bones  and  the  ink  of  the 
.    cuttle  fifli,  pearl  and  mother  of  pearl  fliells. 

In  the  fixth  I  place  thofe  which  are  extra6led 
.  from  infefts  and  worms,  tlie  honey  and  the  wax 
L  of  bees,  cantharides,  wood-lice,  ants,  tHeiracid 
-and  lac,  the  bread  of  the  ant,  filk,  cochineal, 
t  kermeSjCrab's  eyes,  the  lumbrici. 
!  Finally,  the  order  of  Zoophytes  affords  four 
i  particular  animal  matters;  namely,  coralline, 
V  coral,  the  madrepore,  and  the  fponge. 
E  M  2  8    In 
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Of  the  Blood, 

I 

Section  I. 

Iiyiory  and  jA^alyfis  of  the  Blood. 

*    1.  THE  blood,  this  red  and  hot  fluid  coa-r 
tained  in  the  arteries  and  the  veins?,  npceffary 
to  life,  moved  incelTantljr  by  the  circulation, 
moiftening    all    the  organs,    conveying    into 
thefn  hpat  and  motion,   difltibuting  nourifli-  ' 
ment,  a61ing  an  important  part  in  the  anininl 
economy,  has  always  been  confidered  as   the 
principal  objeft  of  the  ftudies  apd  the  refeJtrches 
of  the  anatomift,    the   phyfiologift,    and    the ' 
phyfician.      The   fubje6l  of  many  important 
inquiries,  of  a  multitude  of  experiments,  it  is 
ftill,  notwithftanding  the,  ftudies  of  tli^  philofo- 
phers  and  the  nuinerous  obforvations  of  the 
phyficians,  an  inexplicable  enigma;  and  though 
more  advanced  in  the  knowledge  of  its  proper- 
ties, modern  phyfics  are  very  far  from  the  point  - 
at  which  they  muft  arrive  in  order  ta  explaia  it# 
real  influence  upon  the  phenom^ma  of  life^  .Jts 
efBafts  appear  to  be  extrepa^ly  compUcated,  it* 
nfes  multiplied  ad  infinitum ;  w/p  lipe  it  priefide^ 
W  fQUiQ  meafur^  pv^  all  the  iwii^QA^;  Defpinut 

tiott 
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tion  afts  efpecially  upon  it;  the  circulation  is 
performed  in  order  to  convey  it  to  all  parts  of  the 
body ;  it  is  this  which  warms  the  whole  animal 
fyftem  ;  it  caufes  the  heart  to  move ;  it  is  the 
common  fource  of  all  the  fecretions  ;  it  nourifhes 
all  the  organs ;  it  affords  the  recrement  as  well 
as  the  excrement ;  it  repairs  the  wafte  oTall  the 
parts  ;  the  lymph  is  one  of  its  produflions;  the 
tranfpiration  efcapesfrom  the  cutaneous  extremi- 
ties of  the  canals  which  tranfmit  it ;  It  exifts 
eveiy  where,  it  vivifies  all  the  organic  fyftems,  • 
the  totality  of  which  conftitutes  the  animal 
machine ;  it  muft  therefore  offer  to  the  philofo- 
pher  the  feries  of  all  the  problems  prefented  to 
him  by  the  animal  economy. 

S.  Accordingly  the  number  of  learned  men 
who    have    occupied    themfelves    with    it    is 
immenfe:    fome  have  examined  its  chemical 
properties;  its  mere  quantity,    its  weight,  its 
motion  have  been  the  objeft  of  much  inveftiga- 
tion,  which  is  not  even  yet  entirely  terminated. 
Even  its  proportion  is  not  known;  and  authors 
have  varied   amongft  themfelves    from    eight 
pounds  to  twenty-eight  pounds  for  the  quantity 
contained  in  the  body  of  a  man  of  the  middle 
fize.     Some  have  faid  that  it  forms  a  fifth  of  the 
weight  of  the  body,  others  only  a  twentieth. 
Some  reckon  it  at  a  fixteenth,  a  fifteenth,  &c. 
It  is  commonly  believed  to  be  difiributed  in 
fuch  a  manner  that  the  veins  contain  nine  and  the 
arteries  four  parts.  When  we  read  in  the  learned 
work  on  phyfiology  by  Haller,    tlie  opinions 

of 
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of  Harvey;  Allen,  King,  Lifter,  Drelincoiirt,* 
Hales,  Moor,  Siegel,  Prinierofe,  Kiel,  Lobb, 
^  Lower,  Quefnay,  F.  Hoffmann,  upon  the  pro- 
portion of  the  blood  in  the^human  body,  we  fee 
how  many  difficulties  and  uncertainties  attend 
the  precife  knowledge  of  its  moft  fimple  proper- 
ties. If  we  alfo  remark  in  the  fame  author 
what  diverfity  of  opinion  has  prevailed  in  the 
fchools  concerning  the  difference  of  colour  and 
temperature  of  the  arterial  and  the  venous  blood, 
a  queftion  which  neverthelef3  feems  eafy  to  be 
folved  by  mere  infpedion  or  by  fimple  experi- 
ments; if  we  compare  the  celebrated  names  of 
Galen,  Erafiftratus,  Aretaeus,  Harvey,  Lower, 
l^ayow,  Schreiber,  Willis,  Swammerdam,  Du- 
verney,  Verheyen,  Helvetius,  Michclotti,  Lancifi, 
SeV^rini,  Chefelden,  Hamburger,  Martine,  Pit* 
cairn,  Jurin,  De  Haen,  who  have  not  been  able 
to  folve  thefe  problems  with  accuracy,  and  w1k> 
have  left  the  refult  uncertain,  notwithftanding 
an  affiduous  labour  of  feveral  ages  :»  we  fliall  be 
able  to  ^conceive  with  w^^hat  fetters  the  hum'art 
undefAatiding  has  been  ihackled  in  its  progrefa 
relative  to  this  important  part  of  phyfiology.  • 
S.  Hence,  many  able  and  learned  phyficians^ 
deterred  for  a  long  time  by  this  unfuccefsful- 
nefs  of  the  phyfical  fcicrices,  and  not  truftiug 
more  to  the  experiments  of  the  chemifts,  have 
thought  it  neceffary  to  tak^  a  different  cotirfe 
in  order  to  appreciate  the  properties  of  *  the 
Mood*  Founded  upon  the  phenomena  which  it 
pr^ents  it^  the  living  animals^  they  have  con* 

fidered 
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fidered  it  as  an  alTemblage  qf  all  the  animal 
liquors,  as  a  refecvoir  of  all  tbofe  materials,  a 
folution  of  all  the  folid  parts,  a  fort  of  liqui4 
fleih,  of  plaftic  animal  mucilage,  hot,  boiling, 
moved  in  torrents,  tending  to  all  parts  of  the 
Ipody,  communicating  with  all,  affuming  a  par- 
ticular nature  'm  each  organ  and  even  in  the 
vicinity  of  each  of  them>  diftributiilg  into  aU 
their  cells  the  materials  which  muft  ferve  for 
their  reparation,  remaining  fluid  only  ;  l?y  the 
eflfeO;  of  n^otian,  precipitating  6bres  already 
become  folid  by  a  flight  agitation,  difpofed  to 
aflume  the  fixate  of  concrete  mafs  when  its  motion 
is  retarded,  animated  by  a  particular  or  vital 
power  which  difappears  in  death,  and  which  can 
no  longer  be  perceived  in  it  when  it  is  feparated 
from  the  living  animals.  This  feries  of  notions 
they  have  called  the  medicinal  analyfis  of  the 
blood.  But  whatever  ingenuity  Bordeu  has 
difplayed  in  the  expofition  of  thefe  ideas,  we 
find  in  them  neither  precifion,  nor  accuracy, 
nor  pofitive  knowledge;,  but  merely  vague 
9otion$,  thf  fruits  of  an  afiljiye  imagination^ 
perhaps  Jif^ble  to  the  feme  reproach  which  ha 
cail  upon  th^  chemiflB, 

4*  NQtwithftanding  the  little  confidence 
whidiL  the  phyficiai^  (indeed  antongft  thofe  who 
though  Otb^rwife  poflfeffed  of  nnuch  learaing  and 
tftlpnts  had  not  acquired  a  ftifficieaat  ftack  o£ 
chemical  kn<>wkdge)  have  teftified:  for  the 
examination  Qf%h»  blopd  bythe  means  of  tbia 

(ckm§7  ^  g^'<^^  n\mh»r  of  «^iniiW^U<p  beloog^ 

ing^ 
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iig  to  the  ckfs  of  the  phyficians,  and  confe- 
|uently  competent  to  ba,lance  the  opinion  of 
she  firft,  have  occupied  themfelves  with  the 
chemical  arialyfis  of  the  blodd. 

After  the  firft  ftill  very  inaccurate  attempts  of 
Barbatus  and  Bohniiis  in  the  feventeeuth 
century,  after  the  diiputes  of  Vieuffens,  of 
VTillis,  &e.  whether  to  admit  or  rgeA  the  pre- 
fenceofa  pretended  acid  in  the  blood;  Ruyfch 
treated  experimentally  the  concrefcibility  of  the 
blood,  the  art-  of  obtaining  from  it  fibres,  tex- 
tureSj  membranes ;  Lewenhock  and  Hartfoekcr 
biv^ftigated  its  nature  with  the  microfcope,  and 
defcribed  in  it  a  compound  globulous  ftrufi;ure, 
of  which  Boerhaave  has  made  an  ingenious  ufe, 
though  it  is  nothing  more  than  a  fovt  of  microf- 
copic  fiftion. 

Hales  M^rote  learnedly  upon  its  analyfis  by 
fire,  and  upon  the  elaftic  fluid  difengaged  from 
it  by  this  agent. 

Lemery  found  it  to  contain  iron  ready  formed, 
the  proportion  of  which  was  determined  by 
Menghini. 

Hoffmann  was  one  of.  the  firft  who  defcribed 
the  chemical  charafters  of  its  different  parts 
feparated  fpontaneoufly: 

Langrifli,  Cheyne,  Swencke,  have  givetl  ana- 
lyfes  of  it  that  are  almoft  complete  for  tlxe  time 
in  which  they  wrote. 

Gaubius  examined  it  after  Boerhaave  with 
much  greater  accuracy  than  his  predecefTor. 

Rouelle 


\ 

t  4 


Rouelle  the  yoUnger  firft  fho'W'ed  with  preci(u 
the  falts  that  are  contained  in  it. 

G.  Hewibn  defcribed  feveral  of  its  properties 
with  fagacity. 

Bucquet,  immediately  after  Rouelle,  particu- 
larly ftudied  the  chemical  charaAers  of  tlie 
coa^ulum  and  of  the  fibrdus  part. 

Dehaen  has  fhown  that  its  coagulation,  its 
ferum,  its  buffy  coat,  vary  according  to  the 
circumftances  of  its  extya6tion  in  veiiefetion. 

Cygna  did  all  in  his  power  to  difcover  the 
caufe  of  its  rutilation  by  the  air,  which  has 
fince  been  placed  out  of  doubt  by  the  experi- 
ments of  Lavoifier,  Menzies  and  Godwyn. 

Crawford  has  determined  the  diffe^rence  of 
th^fpecific  heat  of  the  arterial  and  of  the  venous 
blqod. 

Citizens  Deyeux  and  Parrhentief  have  exam- 
ined with  much  attention  the  different  materials 
of  the  blood,  the  ferum,  the  fibre,  the.coagulum, 
and  fonie  of  its  morbid  alterations. 

I  have  likewife  occupied  myfelf  with  it,  at 
different  times,  during  fifteen  years  paftj  I  have 
afcertained  the  prefence  of  the  gelatin  in  it,  the 
aftiori  of  a  violent  fire  in  open  vefTels,  its  differ- 
ence in  the  foetus,  &c. 

The  rapid  Iketch  which  I  have  jufl  prefented 
is  fufficient  to  prove  that  much  labour  has  beea 
beftowed  upon  the  nature  of  the  blood  ;  1  rfiuflt 
terminate  it  by  obferving  that  though  chemiflry 
has  not  yet  refolved  all  the  problems  which  this 
fluid  prefents  to  it,    it  has  at  leafl  fhown  the 

path 
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path  that  mnUt  be  followed  m  order  to  find  their 
Solution,  as  the  following  details  will  prove- 


Section  IL 

Of  the  Eiitire  Blood. 

1.  THE  blood  of  man,  and  that  of  the  bullock 
>vhich  much  refembles  it,  and  which  has  been 
moft  frequently  fubjcfted  to  chemical  analyfjs, 
as  it  is  procured  M'ith  great  facility,  is  a  liquid 
of  a  beautiful  purple-red  colour,  of  a  confidence 
alittle  thick,  gluey  and  vifcous,  foft  and,   as  it 
were,  faponaceous  to  the  touch,  of  a  particular 
faint  odour,  and  of  a  fwcetiih  and  faline  tx^e.  Its 
temperature  is  between  29  and  32  degrees  centi- 
grade. Phyfiologifts  have  differed  from  each  other 
with  refpeft  to  the  fpecific  gravity  which  they 
have  attributed  to  it.     They  have   found  its 
relation  to  the  gravity  of  water  as  1053  or  1 126 
to  1000.  It  has  been  faid  that,  when  viewed  with 
themicrofcope,  it  is  a  compound  of  red  globules 
fwimming  in    a   tranfparent   liquid,   and  that 
Ae  red  globules  are  formed  of  feveral  other  yel- 
Io\v  globules  united  together  ;  thatthefe  globules 
^i*e  divided  and  broken  in  thcfmall  veflels,  and 
thus   give    rife    to    liquids    more     and   more 
P^le,  lefs  and  lefs  coloured,   which  are    found 
*n  the  orders  of  veflels  more  and  more  attenua- 
^ed.    Thcfe  globules  were  defcribed  as  capable 

of 
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of  being  fcomprelTed,  elongated,  flattening,  tod 
paffing  through  the  animal  ftrainer*.  Modern 
J)hyfiologifts  have  reje6led  all  thefe  ideas  "as 
chemerical.  What  is  true,  fays  rfaller  in  the 
hrftory  of  thefe  globules,  is  that  we  actually  fee 
fuch  in  the  blood  with  the  aid  of  the  microfcope ; 
tmt  the  vellow  ones  which  are  alfo  fotnetimest 
feen  in  it  are  not  fmaller  than  the  red,  they  are 
hot  divifions  of  them,  they  appear  only  in. 
debilitated  animals  ;  they  fwim  in  a  tntnfparent 
and  almoft  inviiible  ferum  ;  the  fed  globules 
lave  neither'  been  feen  to  break  iior  to  re*unite, 
they  are  not  con-verted  into  ferum  by  their  pre- 
tended divifion,  of  which  in  fa^  (as  we  flialt 
fee  hereafter)  they  have  neither  the  chafafters 
hor  the  intimate  nature. 

6.  The  entire  blopd,  which  we  ought  to 
examine  before  its  particular  parts,  when  expofed 
to  a  mild  temperature  and  which  does  not  exceed 
100  degrees  of  the  centigradel  thermometer, 
diffufes  but  very  little  vapour  in  the  air, 
thickens  and  coagulates,  affumes  a  brown  colour 
inuch  refcmbling  that  of  the  liver  of  animah^ 
iind  gradually  dries  if  we  agitate  it,  .fo  as  to  be 
converted  into  an  almoft  black  powder,  greafy 
to  the  touch,  and  which  keeps  without  altera* 
tion  in  well  clofed  veffels  ;  in  the  air  it  becomes 
a  little  moift  and  covered  with  an  efflorefcence 
of  carbonate  of  foda.  The  coaguluni  »of  the 
blood  dried  in  the  air  becomes  fenfibly  attractable 
by  the  magnet ;  heated  more  violently  in  a 
crucible,    it  foftens,    becomes  as  it  were  oily^ 

melts. 


BLOOD.  177 

■     #    ■" 

ilielts,  iVelkii  Uidames  and  is  reduced  into  coal, 
aftcir  Ijavi^g  exhaled  a  very  fetid  fmell.     What; 
is  difengaged  during  this  ftronganddecompofing 
^iSlion  of  the  open  fire  prefents  a  feries  of  pro- 
^u6ls  which  I  have  carefully  defcribed;   firft, 
apimoniacal  water  ;  fecondly,  a  white  and  very 
pungent  vapour  of  carbonate  of  ammonia,  and 
foon  a  yellowifli  thick  fmoke  very  fetid,  which 
is  monifeftly  oily  and  inflammable  ;  afterwards 
Pruffic  acid  recognizable  by  its  fmell  of  bitter 
almonds ;  then  phofphoric  acid,  announced  by 
fome  flames  emitted  from  the  coally  and  red-hot 
tnatter;    finally,    carbonate   of  foda.      There 
remains  in  the  crucible  a  mixture  of  oxide  of 
iron  of  a  blackiih  or  brown-black  colour,  gra- 
nulated and  cryftallized ;  of  carbon  combined- 
With  a  little  iron,    and  almoil  in  the  (late  of 
cg^buret  of  this  metal ;  finally,  of  phofphate  of 

litne  and  muriate  of  foda.     We  fee  that  in  this 

• .      ... 

operation  the  conftituent  principles  of  the  blood 
^e  ieparated  almoft  all  into  binary  compounds, 
^  we  except  the  oil  and  the  Prulfic  acid.  It  is 
to  be  obferved  thfit  when  the  blood  is  boiled  iu 
^  bafin  of  copper,  this  liquid  difiblves  enqugh  of 
the  mjetal  to  yield,  on  calcining  it  with  alkali, 
cupreous  Pruffiate,  even  in  abundance. 

7.  W^icn  inftead  of  treating  the  blood  by  th^ 
%e  in  open  veflfels,  we  diftil  it  in  clofe  appara- 
tij&s,  with  a  nttild  heat,  efpecially  with  that  of 
the  water  bath,  it  affords  much  water,  which 
^a^  a  faint  fmell,  ^d  ^  putrefies  and  becomes 
fsti^  ^hen  kept;  t^^  blood  at  the  fame  tin^ 
rVpL.'iX,      ■  -N  .is 
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h  found  coagulated  into  a  brown  fubflance  and 
even  dried.  If  we  afterwards  diftil  it  in  a  retort^ 
by  a  well  managed  fire  till  the  bottom  of  the 
retort  of  porcelain,  in  which  this  diflillation 
ought  to  be  performed,  is  red-hot,  we  obtain* 
fetid  water  charged  with  carbonate  and  zoonate 
of  ammonia,  beiides  an  aromouiacal  foap  which 
gives  it  a  red- brown  colour ;  an  oil,  at  firft  red 
and  light,  afterwards  brown,  blackif}),  thick 
and  almoft  concrete,  very  fetid,  and  whichp 
before  it  condenfes,  fills  the  receivers  with  a  thick 
white  vapour  of  cr^ftallized  carbonate  of  ammo- 
nia; and  laftly,  carbonated  and  fulphurated 
hidrogen  gafes.  There  remains  in  the  retort  a 
fpongy  coal,  of  a  brilliant  and  as  it  were 
metallic  appearance, ,  adhering  very  ftrongly  to 
the  veffel,  very  difficult  to  be  incinerated,  in 
which  are  found  by  analyfis,  befkles  the  carbon 
united  with  a  little  iron,  phofphate,  muriate 
and  carbonate  of  foda,  phofphate  of  iron ,  and 
jjhofphate  of  lime.  Though  this  diftillation  by 
a  naked  and  violent  fire,  Ihe  only  means  of 
analyfing  the  blood  that  was  formerly  poffeffed, 
does  not  afford  the  real  principles  of  the  blood 
as  was-  formerly  believed,  it  correfponds  with 
what  has  already  been  indicated  in  the  hiflory 
of  the  general  chambers  of  animal  fubflanceSi 
and  like  the  treatment  by  the  open  fire,  it 
ihows  us  what  are  in  general  the  primitive 
principles  of  the  blood. 

6.  Blood,  expofed  to-  the  air,    after  it  has 
Vawn  out- of  its  velfels,  iffxes  orctoflcretcs 

^--^  -iiriore 
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more  or  lefs  fpeedily ;  it  forms,  either  an  almoft 
folid  mafs,  red  without  and  black  within,  or  a 
fubftance  as  it  were  gelatinous,  tremulous, 
refembling  currant-jelly,  according  to  the  age 
and  the  ftrength  of  the  individuals  from  whom 
it  is  taken.  It  is  this  fpontaneous  coagulation 
which  caufed  the  ancients  to  adopt  the  notion 
of  i^  plaftic  power,  and  to  confider  the  blood 
as  a  kind  of  liquid  flelh.  SoniC  hours  arter  this 
fpontaneous  concretion  into  a  fingle  homo- 
geneous  mafs,  the  blood  fhrinks,  condenfes,  and 
there  feparates  from  it  a  liquid  of  a  greenifli 
white  colour,  which  is  called  the  feruni  of  the 
blood.  Though  this  double  t^^ci  takes  place 
in  clofe  veffels  as  well  as  in  the  ain  the  latter 
favours  its  production  ;  its  mere  contadl  con- 
verts the  black  colour  of  the  coagulum  into  a 
brilliant  red ;  foon,  and  efpecially  when  the 
atmofphere  exceeds  twelve  degrees  or  the  tern* 
perate  heat,  the  blood  foftens,  melts,  diffolves, 
exhales  a  fmell,  at  firft  faint,  afterwards  fetid, 
and  at  laft  is  completely  decompoftd  by  putre- 
fying. The  moifture  of  the  atmofphere  accele- 
rates this  putrefattion,  where  s  great  drynefs 
combined  with  a  high  elevation  of  temperature 
in  the  air,  dries  this  liquid  and  thickens  it, 
inilead  of  giving  rife  to  the  feptic  decompofiiion 
like  the  preceding;  the  contaft  of  oxigen  gas 
renders  the  colour  of  the  blood  brilliant ;  azotic 
and  hidrogen  gas,  on  the  contrary  render  it 
brown  or  violet ;  fulphurated  hidrogen  gas 
blackens  it 
i  N  2  9.  The 
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9.  The  blood  is  eutirely  foluble  in  water  wben 
it  is  perfeftly  liquid  ;  when  it  is  coagulated  the 
water  diffolves  only  its  red  part  and  leaves  the 
fibrous,  folid  and  white  part  of  the  coagulum; 
infulated :  this  is  the  means  which  is  put  in 
practice  in  order  to  feparate  thefe  two  fubftances^ 
and  form  the  commencement  of  an  analyfis  of 
the  blood  both  immediate  and  fimple.  If  wc 
throw  blood  into  water  heated  above  45 
degrees  of  the  centigrade  thermometer,  this 
liquid  prefents  a  number  of  floating  pellicles  or 
membranes;  we  fee  this  effe6l  in  blood-letting  at; 
the  foot.  Above  the  temperature  here  indicated 
in  th6  water,  into  which  it  is  thrown,  the  blood 
is  entirely  coagulated  into  brown  flakes  \^hich 
condenfe  and  Ihrink  together.  Long  continued 
maceration  of  the  blood  in  water  favours  its 
putiid  decompofition,  the  colouring  matter  is 
precipitated  and  becomes  darker,  and  the  folid 
fubftance  of  the  coagulum  at  laft  aflumes  thci 
charafter  of  adipocerous  fat.  Sometimes  tWQ 
parts  of  water  and  one  part  of  blood  having  been 
coagulated  by  fir^,  the  liquor  feparated  from 
the  coagulum,  evaporated  flowly,  yields  a  bilious 
extra6i; :  it  was  in  this  manner  that  I  demon- 
ftrated  the  prefenceof  bilein  the  blood  in  17Q0* 
10.  The  acids  when  mixed  with  fluid  blood 
coagulate  and  decompofc  it,  rendering  its  colour 
darker,  and  more  or  lefs  brown  when  they  aro 
concentrated.  The  concentrated  fulphuric  acid 
renders  it  very  brown  and  reduces  it  to  coal 
The  nitric  acid,  whilft  it  coagulates  it^  ^fenf 
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gages  from  it  much  azotic  gas,  and  converts 
its  fiibftance  into  carbonic  acid,  oxalic  acid, 
and  fat  matter ;  the  muriatic  coagulates  it 
without  fenfibly  altering  its  colour ;  the  oxt- 
genated  muriatic  acid  turns  it  black  like  ink. 
The  vegetable  acids  onh'  thicken  it ;  the  acetic 
acid  is  the  onlv  one  of  them  which  eftefts  its 
coagulation.  The  cauftic  alkalis,  on  the  con- 
trary, liquefy  anddiflblve  the  blood  even  when  co- 
agulated by  the  acids;  if  we  mix  them  with  blood 
recently  drawn  and  which  has  not  yet  coagulated, 
they  prevent  its  coagulation.  It  has  already 
b^eu  feen  how  the  alkalis,  heated  ftrongly  \vith 
this  liquid,  become  in  part  faturated  with  Prui^c 
acid. 

11.  Many  falts  have  been  mixed  mth:tbe 
blood,  and  their  effed  has  in  general  beeufouod 
to  correfpond  by  the  antifeptic  prpperty  and  the 
foftening  or  liquefadion  which  they  effeft,  as 
well  as  by  the  obftacle  which  they  qppofe  to  its 
coagulation.  At  one  time  this  effeft  of  the 
falts  and  of  the  faline  folutions  upon  the  blood 
was  confidered  as  an  indication  of  their  medi'*  - 
'  cinal  virtue ;  but  this  notion  was  foon  difcovered 
to  be  a  real  error,  dangerous  to  the  art  of  heal- 
ing. The  earthy  falts  in  general  are  decompofed 
by  the  blood  by  means  of  the  foda  which  it 
contains. 

The  metallic  oxides  have  no  fenfible  aftion* 
upon  the  blood,  extept  thofe  which  by  eafily 
yielding  their  oxigen  coagulate  it.,  Almofi  ail  the 
inetallic  folutions  precipitate  and  coagulate  the 

blood ; 
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*  blood  ;  they  aft  efpecially  upon  its  albuminous 
part;  it  is  almoft  fuperfluous  here  to  add  that 
the fe  two  claffes  of  bodies,  the  alkaline  and  the 
metallic  falts,  preferve  the  blood  and  defend  it 
againft  putrefaflion. 

1 2.  Moft  of  the  immediate  materials  of  vege- 
tables, and  even  of  the  entire  plants,  produce 
this  latter  effeft  upon  the  blood  and^  a6l  upon  it 
as  antiputrefcent ;   it  is  efpecially  in  fugar,  the 

.  volatile  oils,  camphor,  the  refms  and  the  balfams, 
that  we  find  this  property.  The  folutions  of  gum 
and  of  ftarch  coagulate  it. 

Tannin  precipitates  the  blood  abundantly; 

-^gallin  and  the  pure  gallic  acid  blacken  it  and 
form  in  it  an  atramentous  depofition,   which 

.without  any  other  experiment  is  futficient  to 

•  indicate  the  prefence  of  iron  in  it.  We  may 
obtain  this  precipitate  by  diluting  the  blood 
with  much  water.  At  the  fame  time  the  aftrin- 
gent  property  of  thegallic  acid  and  of  the  exti^Bj&, 
which  accompanies  it  in  the  gall-nut,  thickens, 
condenfeiB  and  even  hardens  the  folid  matter  of 
the  blood  ;  the  fame  effeft  is  obferved  in  all  the 
aftringent  vegetable  fubftances,  particularly  in 
Peruvian  bark,  Simarouba,  the  peel\)f  the  pora- 
granate,  fumac,  the  outer  Iheil  of  the  wall- 
Hut,  tea,  &c. 

Alcohol,  poured  upon  the  blood,  alfo  effe6ts 
its  coagulation,  but  it  precipitates  it  only  in 
fmall  tlakes,  which  water  fcparates  and  dilutes 
fo  as  almoft  to  diifolve  them. 

.  ^  la*  The 
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.  13.  The  blood,  like  all  the  other  particular 
animal  matters,  has  its  mode  and  peculiar  phe- 
nomena- of  putrefaction.  Its  colour  grows 
darker  and  brown,  it  lofes  its  confiftence,  its 
odour  becomes  infufferably  fetid ;  there  are 
feparated  from  it  a  great  number  of  membranous 
flakes,  brown  pellicles  which  gradually  grow 
blacker;  a  confidcrable  quantity  of  ammo- 
nia and  carbonic  acid  gas  is  difengaged  from 
it  It  requires  a  very  long  time  before  it 
entirely  lofes  its  form,  and  charafters  of  blood, 
before  it  becomes  a  folid,  thick  extraftiform 
matter,  and  efpecially  before  it  is  reduced  to  a 
fpecies  of  mould.  There  are  then  found  in  it 
nearly  the  fame  materials  as  in  the  coal  which 
remains  after  its  diftillation  or  combuftion, 
except  that  this  refiduum  retains  a  greafy  or 
un6luous  feel,  which  announces  in  its  alteration 
a  well-marked  produdion  of  fat  matter. 


Section  III. 

Of  the   Separation   and  Claffification  of  the 
immediate  Materials  of  the  Blood. 

14.  THOUGH  all  the  chemical  charaders  of 
the  entire  blood  are  not  without  intereft,  they 
are  however  not  fo  well  marked  or  fo  important 
as  thofe  which  belong  to  its  immediate  elements, 
to  the  different  materials  which  feparate  fponta- 

xieoufly 
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>kvu11y  from  it.  It  is  known  that  tKfs  liqiiid, 
Mth^w  left  to  itfelf  as  it  ifli)es  out  of  the  veins  or 
the  arteries  of  the  living  animal,  prefents,  whilft 
it  i&  hot  and  fluid,  an  odorous  exhalation  which 
h{w  been  confidered  as  one  of  its  principles; 
that  it  foon  coagulates  or  concretes  into  'a 
tremulous  gelatiniform  mafs,  which  condenfes, 
ihrinks,  gradually  approaches  in  its  parts,  and 
expreffes  from  itfelf  a  liquid  of  ayellowilh  white 
colour  and  tranfparent ;  that  it  then  refembles 
a  kind  of  curd,  a  floating  red  cake,  which  has 
been  called  cruor,  clot,  or  hifula  rubra,  that 
this  formation  doe^  not  take  place  in  the 
fame  manner  when  the  blood  has  been  violently 
agitated ;  that  by  this  agitation,  which  is 
frequently  praclifed  in  the  fhambles,  there  is 
feparated  from  the  blood  a  remarkable  quantity 
of  fibrous  matter,  folid,  whitifli,  and  ropy,  as  it 
were,  which  attaches  itfelf  to  the  ftick  which  is 
employed  to  ftir  it ;  that  when  the  ferum  or  the 
white  part  has  been  feparated  from  the  coagulum, 
this,  walhed  with  water  thrown  in  aftream  upou 
its  furface,  is  feparated  into  two  matters,  the 
one  of  a  red-colour,  diflblved  in  the  water  with 
which  it  has  been  walhed  ;  this  is  the  colouring 
matter  of  the  blood ;  the  other,  folid,  white, 
filamentous,  which  is  called  fibre,  or  fibrine. 
Thus  there  are  five  matters  to  be  examined  in 
particular;  nariiely,  the  odorous  exhalation,  the 
ferum,  the  coagulum,  the  colouring  mattei^  ami 
the  fibrous  fubftance,  I  fli^ll  firft  remark  that 
imtnediat(?  materials  of  the' blodd,  wbdq 


once  feparated  from  each  other,  or  even  two  of 
^them,  the  coagulum  and  the  ferum,  infulated 
fpontarieoufly,  cannot  again  be  united,  or  com- 
■  bined  fo  as  again  to  form  blood,  and  that  when 
"once  the  connpftion  is  broken  between  them  by 
Iheir  feparation  from  the  living  body  and  the 
'^ccffation  of  the  vital  motion,  their  primitive 
'compofition  can  no  more  be  made  to  re-appear, 
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Of  tfie  Odorous  Exhalation  of  the  Blood* 

15,  I  DISTINGUISH  amongft  the  princi- 
*  pies  belonging  to  the  blood  the  odorous  exhala- 
tion ;  in  bfder  to  conform  to  the  opinion  of  the 
'  Hioft  celebrated  phjrfiologifts  who  have  confidered 
it  as  one  of  the  moft  important  elements  of  this 
liquid,  and  who  have  attributed  to  it  very 
powerftil  effefts  in  the  animal  economy.  Soim 
modern  philofophers  have  thought  that  this 
principle  was  a  particular  gas,  and  it  is  accord- 
ing to  this  idea  that  Citizens  Deyeux  and 
parmentier  have  made  experiments  upon  this 
exhalation  in  their  new  analyfis  of  the  blood, 
'It  refults  from  their  experiments  that  this  prin- 
'ciple  cannot  be  obtained  infulated  in  thefortii 
^tofgas,  that  when  it  was  condenfed  in  a  bottle 
'of  which  the  blood,  which  had  be^n  put  in  quite 
'fiot,  filled  onepartj  wtd  T>f' whi6b^^  the  portion 

fuU 
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full  of  air  received  this  odorous  body :  this  air 
did  not  extinguifh  the  tapers  that  M^ere  immerfed 
in  it;  that  it  did  not  precipitate  lime  water; 
that  it  was  however  fufficiently  ftrongly  im- 
pregnated with  the  fmell  of  blood  to  communi- 
cate it  to  water  by  agitation,  to  difFufe  after 
fome  time  a  fetid  fmell,  to  extinguish  theCb 
lighted  tapers,  without  however  containing 
ammonia ;  that  it  was  then  a  little  lefs  pure  by 
the  teft  of  the  eudiometer;  that  the  odorous 
water  extrafled  from  .the  blood  by  diftillation 
on  the  water  bath,  and  which  yielded  nothing  to 
the  re-agents,  putrefied,  depofited  flakes,  and 
turned  the  fyrup  of  violets  green  ;  that  when  it 
was  heated  in  this  ftale  it  afforded  a  lediment 
that  burned  upon  the  coals,  with  the  fmeli  of 
the  retort.  Blood,  difl:illed  with  alcohol  pre- 
fented  to  them,  in  its  volatile  produft,  the  very 
diftinguilliable  odour  which  it  emits  when  it  has 
been  poured  into  water;  yet  this  odorous 
alcohol  ihowed  no  effe6i  upon  the  re-agents* 
The  chemifts  whom  I  have  quoted  thought 
themfelves  authorized  to  conclude  from  thefc 
experiments,  that  the  aroma  of  the  blood  is  the 
Hioft  alterable  principle,  and  that  which  firft 
changea  the  (late  of  this  liquid  by  efcaping  in 
the  volatile  form.  In  the  phenomena  that  have 
been  indicated  I  can  fee  only  a  fmall  portion  of 
the  entire  matter  of  the  blood  raifed  in  vapour 
with  the  water,  and  I  find  no  relation  between 
the  experiments  relative  to  this  vapour  and  the 
ufes  that  have  been  attributed  to  it.     It  has 

been 
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been  erroneoiiflv  believed  that  the  froth  formed 
bv  the  blood,  fpouting  out  and  falling  from  an 
eminence,  was  a  proof  of  this  gas:  it  is  only 
air  confined  by  the  vifcidity  of  this  liquid. 

16  Though  I  do  not  admit  a  particular 
principle  of  the  odour  of  the  blood  ;  it  is  never- 
thelefs  of  importance  to  know  that  this  odour 
18  one  of  the  moft  marked  characters,  one  of  the 
moil  ftriking  differences  which  are  foutid  in  tliis 
liquid,  confidered  under  different  circumflances. 
The  odour  of  the  blood  is  very  feeble  in  infants 
and  in  females ;  it  becomes  very  flrong  at  the 
age  of  puberty,  as  foon  as  the  feminal  fluid  is 
formed  in  abundance  and  collefted  in  its  refer- 
yoirs;  it  has  then  fomething  ftrong,  acrid  and 
even  fetid.  The  blood  of  eunuchs  is  deprived 
of  it^  asi  well  as  that  of  old  men  ;  accordingly 
forae  phyfiologifls  have  believed  that  the  fmell 
of  the  blood  and  of  the  flefh,  to  which  it  com- 
jQ^unicates  itielf,  is  pwing  to  the  fpermatic  fluid 
volatillized,  diffufed  in  the  cellular  texture  of 
the  body,-  and  penetrating  into  all  its  regions. 
Bordeu  has  ingenioufly  treated  this  remark- 
able fubjeft  as  one  of  the  fymptomjf  of  the 
fpermatic  cachexy,  in  his  medicinal  analylis  of 
tius^blood. 


Section 
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Section  V. 

Of  the  Serum  of  the  JBlodd. 

17.  THE  name  of  ferum,  water  of  tlire  blotfd, 
and  the  improper  one  of  lymph,  are  given  to  the 
liquid  which  feparates  from  the  coagulated 
blood  when  it  has  not  been  agitated  ;  it  is  the 
thinned  and  the  lighted  HquW  contain^ 
between  the  interftices  of  the  coagulum,  atfd 
expreffed  out  of  its  cavities  by  the  approximation 
and  attraction  of  the  molecules' of  the  cruor. 
The  ferum  is  of  a  greenifh  yellow  colour,  of  a 
faline  and  infipid  tafte,  of  a  confidence  fttffi- 
ciently  vifcid  to  glue  the  fkin  (lightly,  when 
rubbed  between  the  fingers.  .Its  proportion  is 
very  variable  and  cannot  be  fiiced ;  however, 
feveral  phyfiologids  have  attempted  to  determine 
its  quantity.  Hamberger  fuppofed  it  to  confti- 
tute  a  third  of  the  weight  of  the  bl6bd; 
Schwenke  believed  it  to  conditute  two  thirds; 
Drelincourt  and  Boyle  admitted  it  to  be  one 
half;  Quefuay  three  quarters;  Vieuffens  gave 
for  the  red  part  0,62,  and  for  the  ferum  0,38; 
Homberg  indicated  five  parts  for  the  ferum,  and 
three  for  the  red  matter.  According  to 
Robinfon,  it  is  much  more  abundant  in  young 
animals;  the  cruor  or  the  red  part  augments 
with  age,  and  a  period  arrives  in  which  the 
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proportion  of  the  ferum  defcends  to  one  third  of 
the  red  fubftanCe.  It  is  alfo  faid  that  the  blood 
contains  more  ferum  after  meals,  and  that  when 
the  individual  is  fafting  it  has  much  more  folid 
matter.  Lower  a^d  Haller  attributed  this  effed 
to  the  chyle  poured  in  by  digeftion.  Mufchen- 
broeck,  Martyne,  Schwenke,  Jurin,  indicate 
the  fpecific  weight  of  the  ferum  compared  with 
that  of  water  as  1027  to  1000. 

.  1 8.  The  ferum  expofed  to  the  fire  coagulates 
or  hardens,  and  becomes  opaque  like  white  of 
eg^  This  property  is  ane  of  the  charafters 
hy  which  it.  is  eminently  diftinguilDhedj  it  is 
attributed  to  a  particular  matter  eafily  recog- 
nizable by  that  circumftance,  and  which  is 
called  albumen^  becaufe  it  is  the  fame  which 
exifis  in  the  white  egg  called  albumen*  When 
jt  is  gently  heated  in  this  ftate  of  coftion  or 
cpagulation,  the  coagulated  and  folid  fubftauce 
becomes  hard,  brittle,  and  femi-tranfparent  like, 
horn.  Heated  by  fire  in  the  retort,  it  affords 
ammonia,  carbonate  of  ammonia^  fetid  oil,  ful- 
phurated  hidrogen  gas,  and  a  coal  in  which  are 
found  muriate,  phofphate,  and  carbonate  of 
fpda.  The  ferous  liquor  of  the  blood  is  alfo 
capable  of  turning  the  colour  of  violets  green, 
which  is  likewife  a  property  which  it  has  in 
common  with  the  freflieft  white  of  egg*  Ac-^ 
cording  to  thefe  experiments,  however  fimple 
they  may  be,  the  ferum  of  the  blood  is  con-* 
fidered  as  a  combination  of  an  albuminous 
matter  with  foda ;  a  oombinatioii  in  ^hich  the 
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alkali  united  with   the  albumen,  prefervc*  its 
properties  as  it  does  in  foap. 

19.  The  ferum  turns  the  fyrup  of  violets 
green,  and  the  tin6lure  of  curcuma  brown  ;  it 
conftantly  gxhibits  the  alkaline  properties ;  ex* 
pofed  to  the  fire, .  it  becomes  concrete  at  the 
temperature  of  feventy-five  degrees  of  the  ccn- 
tigradel  thermometer.  This  phenomenon,  which 
was  firft  obferved  by  Harvey,  the  immortal 
author  of  the  difcovery  of  the  circulation  of 
the  blood,  is  one  of  the  moft  important 
which  this  animal  fubftance  prefents:  every 
one  knows  it  in  the  white  of  egg ;  but  it 
differs  fenfibly  in  the  ferum,  as  this  liquid, 
being  not  fo  thick  as  white  of  t^^j  nei* 
ther  acquires  the  fame  folidity,  nor  the  fame- 
opaque  whitenefs  in  its  concretion.  Though  it 
forms  a  mafs,  it  is  always  tremulous ;  it  is 
found  filled  with  bubbles,  and  manifeftly 
formed  of  two  different  fubftances  when  it  has 
cooled  after  its  coagulation ;  its  colour  is  a  pearl- 
grey,  it  retains  a  femi-tranfparency ;  there  is 
obferved  in  it  a  fofter  portion,  lefs  opaque^ 
frequently  interpofed  between  the  particles 
and  in  the  middle  of  the  moft  opaque  grey  mais, 
fometimes  colle6led  at  its  furface,  efpecially 
when  it  has  been  coagulated  flowly  and  by  a- 
well-managed  fire.  When  this  portion  does  nofe 
fhow  itfelf  in  this  manner,  which  is  the  cafe, 
when  the  ferum  is  too  liquid  and  too  aqueous». 
tlie  part  which  does  not  become  fixed,  when 
evaporated  aud.left  tQ  cool^  concretes  mU>  a 
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real  jelly.  The  portion  which,  hy  the  a^lioii 
of  the  fire,  is  congealed,  and  becomes  opaque 
and  infoluble,  is  called  albumen,  from  its  ana- 
logy with  the  white  of  egg  ;  the  more  tranfpa- 
rent  matter  which  becomes  fixed  efpecially  by 
cooling,  and  which  is  foluble  in  water,  is  termed 
gelatin.  Chemifts  were  unacquainted  with 
its  exiftence  iil  the  ferum  of  the  blood,  till  I 
difcovered  it  to  be  prefent  in  it,  in  1790.  We, 
fhall  foon  fee  from  ^whence  the  coagulation  of 
the  ferous  albumen  proceeds :  it  is  neceffary 
here  to  obferve,  that  its  concretion  by  heat 
d ways  leaves  it  vifci<l,  gluey,  tenacious,  and 
not  brittle,  fmooth  and  dry  in  its  fradure,  as 
we  fee  in  the  white  of  egg  hardened  by -the 
a3;ion  of  fire. 

•  20l  If  we  treat  the  ferum  of  the  blood  by 
diflillation  on  the  water  bath,  it  affords  a  very 
large  quantity  of  water  (lightly  odorous,  in 
every  refpe^l  fimilar  to  that  which  is  obtained 
from  the  blood,  and  like  it  putrefcible.  The 
ferum  coagulated  and  dried  in  this  operation  is 
brittle,  hard,  almoft  tranfparent,  and  of  a  yellow, 
oiange,  or  brown  colour :  when  ftrongly  heated 
and  diililled  in  a  retort,  it  affords  water  and 
fetid  oil,  carbonate  of  ammonia,  partly  concrete, 
and  partly  diflblved  in  water,  a  little  PrufTiate 
and  zoonate  of  ammonia,  carbonated  and  ful- 
phurated  hidrogen  gas,  and  carbonic  acid  gas« 
There  remains  a  very  voluminous  light  coal, 
dtfBoialt  to  be  incinerated,  which  contains, 
with  the  carboni  muriates  of  foda  and  of  potr 
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afb,  phofphate  of  lime,  and  carbopat?  of  foda* 
No  metallic  oxides  are  fouad  in.i^»  "V^hentlje 
coagulated  ferum  is  flowly  heated,  iu  a  retort, 
fijilphur  is  fometimes  feparated  froflfi  it^  which 
Citizen  Deyeiix  has  alfo  obtained  from  white  qf 
egg*  A  plate  of  filver  iipmerfed  iij  it  l^co^e^ 
black,  whilft  it  is  made  to  coagulate  by,  the 
action  of  fire* 

21.  When  expofed  to  the  air,  the  ferum  of 
the  blood  abforbs  oxigen  from  it,  and  e3:halw 
carbon  into  it,  whereby  a  part  of  the  atmpf« 
phcj:ic  oxigen  gas  is  converted  into  car^bonic 
acid  gas;  in  proportion  as  this  liquid  abforbs 
the  atmofpheric  oxigen,  it  becomes  more  con* 
crefcible,  more  capable  of  being  rendered  folid 
by  the  a6lion  of  the  fire  ;  it  frequently  becomea 
turbid,  and  depofits  flakesi  already  fpontaneoufly 
concreted.  It  is  for  the  fame  leafon  that  white 
of  egg  which  has  been  kept  expofed. to  the  air 
boils  quicker  than  that  which  is  frefh,  that  the 
ferum  of  the  blood  of  animals  which  refpire  is 
mora  concrefcible  than  that  of  animals  which 
refpire  little:  I. have  thence  concluded- that 
the  concrefcibility,  the  plaftic  nature,  of  this 
humor,,  proceed  from  the  fixation  or  the  inti- 
mate combination  of  oxigen.  Of  this  .w.e  fhaU 
foon  fee  other  proofs.  To  this  property  oJf  ab- 
forbing  air,  the  ferum  owes  that. of  frothiiigi  by, 
agitation  which  it  poffefles.  Long  expofuce^  tQ 
^he  air  favours  the  fpontaneous  decompofitioft 
of  this  huxnor,  and  accelerates-  its  putxefaCf 
tion ;  it  then  exhales  a  very  feti^  imeU,  acquines 
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a  brown  colour,  becomes  ammoniacal,  and  at 
laft  leaves  a  kind  of .  dark- coloured  refidue, 
which  remains  for  a  long  time  fetid,  preceded 
by  a  foft  or  entirely  melted  putrilage,  which 
exhales  a  great  ftepch.  The  fepticity  of  this 
liquor  proceeds  fo  rapidly,  that  Bucquet  could 
\iiot  determine  whether  it  pafled  into  the 
acid  (late  before  it  acquired  the  ammoniacal 
charafter  It  is  preferved  from  putrefaftion  by 
all  the  means  indicated  in  one  of  the  preceding 
articles. 

£2*  The  ferum  of  the  blood  unites  with  water 
eafily,  and  in  all  proportions.  The  aerated 
water  renders  it  (lightly  turbid,  and  a  fmall 
portion  of  it  concrete.  Boiled  water  does  not 
produce  the  fame  effeft,  but  remains  tranfpa- 
rent.  When  wedrffolve  ferum  in  ten  or  twelve 
parts  of  water,  the  liquor  which  refults  from  it 
xefembles  milk,  according  to  the  obfervation 
of  Bucquet :  it  is  white  and  opaque;  it  becomes 
rarefied,  and  rifes  over  the  fire  like  that  liquid ; 
it  yields  by  evaporation  membraniform  pel- 
licles;  it  is  coagulable  by  the  acids,  &c.  &c. 
TThe  confident  and  vifcous  ferum  has  the  pro-? 
perty  of  rendering  two  or  three  parts  of  water 
iblidj  for  notwithftanding  this  addition,  it  is 
Tendered  concrete  by  heat,  and  the  water  does 
not  feparate  from  it,  on  account  of  the  adhefion 
which  it  contraSs  with  it  When  this  humour 
is  diluted  with  five  or  fix  parts  of  water,  and 
heated  to  ebullition  fo  as  to  render  the  whole 
of  the  albuminous  part  concrete,  the  liquid  that 
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is  feparated  from  it,  when  properly  evaporated, 
affords  afterwards  by  cooling,  a  jelly  which  be-* 
comes  fixed.  It  was  in  this  manner  that  I  dif^ 
covered  the  gelatin  in  theferttm  of  the  blood. 

23.  The  metallic  oxides  do  not  unite  with 
the  ferum  in  general ;  but  thofe  which  fuifer 
their  oxigen  to  be  eafily  difengagedfrom  theni^ 
and  which  adhere  but  feebly  witli  it,  fuch  par- 
ticularly as  the  red  oxide  of  mercury  triturated 
for  fome  time  with  the  ferum,  pafs  again  into 
the  metallic  ftate,  or  approach  to  it  more  or 
lefs ;  at  the  fame  time  the  ferous  albumen 
becomes  thick,  opaque,  and  more  or  lefs.  coa- 
gulated. This  experiment,  which  I  defcribed 
in  1790,  proves  that  oxfgen  favours  the  con* 
Gretion  of  the  albumen,  and  that,  as  1  have 
already  announced,  No.  18,  the  plaftic  pro- 
perty proceeds  from  the  fixation  of  this  prin- 
ciple ;  fo  that  the  concreted  albumen  is  a  reat 
oxide.  When  the  metallic  oxides  are  highly 
oxigenated,  and  adhere  very  little  with  the* 
oxigeu;  their  a6iion  goes  fo  far  as  to  bum  ^nd 
reduce  the  ferum  to  coal.  By  this  circumftancc 
is  explained  the  catheretic  or  even  cauftic  efFeft 
of  the  metallic  poifons.  It  is  however  to  be 
remarked,  that  this  elfe6l  of  the  oxides  of  mer- 
cury, of  their  difoxidation  by  the  ferous  albu- 
men, has  a  boundary,  that  it  extends  only  fo 
far  as  to  caufe  them  to  pafs  into  the  ftate  of 
black  oxide,  and  that  in  this  manner  we  may 
conceive  why  running  mercury  triturated  with 
ferum  is  extinguifhed  or  reduced  to  the  ftate  of 
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black  oxide.  Iii  thefe  two  experiments  com- 
pared with  each  other,  we  fee  a  new  proof  of 
the  different  attra6iion  of  different  portions  of 
oxigen  for  the  fame  metal.  The  firfl  portion  is 
taken  by  the  mercury  from  the  albumen, 
and  the  fecond  by  the  albumen  from  the  oxide 
of  mercury. 

24.  All  the  acids  coagulate  the  ferum,  fepa- 
ratefrom  it  the  albumen  in  flakes  more  or  lefs 
denfe,  and  of  a  greyilh-white  colour,  the  more 
Iblid  in  proportion  as  the  acids  are  more  con- 
ceatrated.  All  of  them,  after  having  produced 
this  coagulation,  remain  in  the  fuper-natant 
liquor^  in  part  faturated  with  foda,  Avhich  they 
have  taken  from  the  ferum  :  fome  chemifts  have 
believed,  on  account  of  this  effed,  that  the  foda 
was  combined  with  the  albumen  as  it  were 
in  a  kind  of  foap,  and  that  it  Avas  this  that 
rendered  it  foluble  in  water.  Rouelle  the 
younger  confidered  it,  however^  as  being  almoft 
entirely  infulated.  Bucquet,  on  the  contrary, 
maintained  that  it  was  intimately  combined 
with  it,  and  that  evfen  the  acids  took  away  only 
a  part  of  the  foda  of  the  ferum ;  in  proof  of 
which  he  adduced  that  the  coagulum  formed  in 
this  liquor  by  acid  in  great  excefs,  contained 
flill  carbonate  of  foda  after  its  combuflipn  and 
incineration :  this  faft  however  requires^  to  ht 
confirmed.  The  coagulation  of  the  ferum  by 
the  acids  is  prevented  by  mixing  with  it,  before 
it  is  added  fo  the  latter,  a  certain  quantity 
«f  the  folutiou  of  an  alkaline  carbonate ;  the 
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cfFervefcence  which  tHe  acid  that  has  been 
added  produces  carrying  off  the  caloric  in  order 
to  reduce  the  carbonic  acid  to  the  ftate  of  gas,  no 
longer  permits  the  mixture  to  become  heated, 
and  confequently  guards  the  albumen  againfl 
the  coagulation  which  it  experiences  without 
this  addition. 

25,  Befides  this  general  effect  of  the  acids 
upon  the  ferum,  each  of  them  has  fome  peculiar 
to  itfelf.  The  concentrated  fulphuric  acid  turns 
it  brown,  and  reduces  it  to  coal ;  that  which 
is  diluted  with  water  only  coagulates  and 
preferves  it.  The  nitric  difengages  from  this 
huipour  coagulated  by  fire,  azotic  gas,  carbonic 
acid  gas,  Pruffic  acid  gas,  and  converts  the  reft 
into  oxalic  acid  and  fat.  The  fuming  muriatic 
acid  communicates  a  violet  colour  to  the  ferum, 
or  coagulates  it ;  by  a  long  contact  it  becomes 
fatur$.ted  with  ammonia  by  decompofing  this 
fubftance.  All  the  other  acids  precipitate^ 
coagulate,  and  prefer ve  the  ferun^ ;  ammonia 
eafily  diffolves  the  albuminous  coagulum  formed, 
\n  the  ferum  by  their  a6l;ion, 

2,6.  AH  the  earthy  and  alkaline  bafes  have 
anions  ipore  or  lefs  marked  upon  the  ferum  of 
the  blood.  The  folutions  of  barites,  of  ftron- 
tian,  and  of  lime,  precipitate  this  liquor  j  the 
precipitate  is  a  real  infolublc  phofphate,  The 
leys  of  fixed  alkalis  render  the  ferum .  more 
'liquid;  with  the  aid  of  heat  they  dilfolve  its 
coagulated  albumen,  The  cauftic  and  dry 
pot-afh  or  foda,  triturated  with  this  liquor  when 
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thick  or  boiled,  fuddenly  difengage  ammonia 
from  it,  and  diffolve  a  part  of  the  remainder* 
When  thefe  alkalis  are  heated  and  calcined 
with  coagulated  ferum,  the  ley  which  is  made 
of  the  refidue  of  this  coagulation,  is  found  to 
contain  Pruffic  acid,  and  precipitates  iron  in 
the  blue  ftate.  When  the  ferum  is 'boiled  with 
an  alkaline  ley  much  diluted,  and  when  this 
liquor  is  filtrated,  the  weak  acids  poured  into  it 
difengage  from  it  a  very  perceptible  fmell  of 
fulphurated  hidrogen  gas:  this  is  one  of  the 
proofs  which  Citizen  Deyeux  has  adduced  to 
prove  the  prefence  of  fulphur  in  the  ferum  of 
blood,  which  is  befides  manifefted  by  other  ex- 
periments that  have  already  been  indicated, 

27.  Serum  combines  with  mod  of  the  faline 
folutions,  without  experiencing  any  alteration 
from  them,  except  being  preferved  and  defended 
agalnft  putrefaftion.  It  however  decompofts 
the  calcareous  falts  by  virtue  of  the  foda  and 
phofphate  of  foda  which  it  contains  ;  the  pre- 
cipitate which  it  forms .  in  it  is  a  compound  of 
lime  and  phofphate  of  Hme.  The  foluble  baritic 
falts  produce  no  effeft  upon  it.  Thofe  of  ftron- 
.tian  vite  decompofed,  and  their  bafe  is  precipi- 
tated by  foda.  The  fame  is  the  cafe  with  the 
falts  of  aluminq,  of  zircon,  and  of  glucine. 
The  foda  of  this  liquor  feparates  alfo  the  am- 
monia from  the  ammoniacal  falts,  and  this  vola- 
tile alkali  feizes,  the  albumen  of  the  ferum, 
which  it  diflolveSj  or  at  leaft  renders  more 
fluid. 

28.  I  have 
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28.  I  have  already  faid,  that  the  metallic 
oxides  thicken  and  coagulate  the  albumen; 
and  it  is  evident  that,  combined  with  the  acids, 
they  muft  produce  this  cfFeft  in  a  ftill  more 
powerful  manner,  as  they  are  aided  by  the  latter, 
which  themfelves  alfo  produce  it  in  a  very 
marked  manner.  When  we  pour  a  metallic  fo- 
lution  into  the  ferum  of  the  blood,  there  it 
fuddenly  produced  in  it  a  thick  and  coagulated 
precipitate,  formed  by  the  metallic  oxide  and 
albumen.  But  befides.  this,  the  muriates^  the 
phofphates,  and  the  foda  which  it  contain^ 
occafion  another  kind  of  decompofition  in  the 
metallic  falts :  fo  that  the  precipitate  which 
they  form  in  them  is  generally  compofed  of 
four  fubftances,  the  oxide  feparated  by  the 
foda,  the  oxide  united  with  the  albumen,  a 
muriate  and  a  phofphate  of  the  fame  oxide. 
Such  efpecially  is  the  efFe6l  of  the  nitric  folutions 
of  the  white  metals,  of  mercury,  of  lead,  and 
of  filver ;  the  latter  alfo  fliows  the  fulphur  in  it 
by  the  black  ftreaks  which  it  forms  in  it.  Thefe 
precipitates,  efpecially  that  of  mercury  afTume 
a  rofe  or  flefh-coloured  tinge.  The  ferum  treated 
in  this  manner  has  become  unalterable  and 
imputrefcible.  There  are  fome  metallic  falts 
which  are  capable  of  uniting  with  the  ferum 
without  decompofition :  fuch  efpecially  is  the 
phofphate  of  iron  with  excefs  of  oxide,  which 
colours  it  red, 

29.  Some  vegetable  matters  a6l  in  a  particu- 
lar manner  upon  the  ferum.    Alcohol  coagulatet 
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it  and  precipitates  it  in  fmall  whitifli  flakes, 
which  eafily  divide  in  water  and  remain  fo  well 
fufpended  in  it  that  we  might  confider  it  as 
diffolved.  Bucqifet  had  even  announced  that 
the  coagulum  formed  by  alcohol  was  entirely 
foluble  in  water,  and  difappeared  when  a  fuffi-r 
cicnt  quantity  of  this  liquid  was  added.  The 
fixed  oils  are  rendered  mifcible  with  water  by 
the  ferum  of  blood.  The  volatile  oils,  cam- 
phor, the  refins,  the  balfams,  and  the  gum- 
refmsi  preferve  this  liquid,  and  prevent  its 
putrid  decompofition.  Tannin  is  of  all  the 
imniediate  materials  of  vegetables  that  which 
has  the  mod  remarkable  aftion  upon  the 
ferum  of  the  blood :  it  precipitates  itfelf 
abundantly  into  a  yellow,  gold-coloured,  ropy, 
and  pitchy  fubftance,  infoluble  in  water, 
which  dries  and  becomes  brittle  in  the  air, 
whichhas  no  longer  any  kind  of  alterability, 
and  which  refembles  leather  too  much  tanned 
and  become  dry,  hard  and  brittle,  by  exceffive 
tanning.  The  gelatin  and  the  albumen  are 
equally  precipitable  by  tannin,  but  the  firfl  is 
more  eafily  dried  than  the  fecond ;  and  though 
the  diftindive  chara6lers  of  thefe  two  tanned 
fubftances  have  not  yet  been  determined,  it  is 
no  lefs  ■  certain  that  they  prefent  reciprocal 
differences  which  may  hereafter  ferve  to  diftin- 
gVLiQi  the  one  from  the  other,  perhaps  even  to 
feparate  them,  and  eftimate  their  proportion. 

30.  .All  the  fa6is  relative  to  the  properties  of 
the  iejrumi  of  the  blood  prove>  that  this  liquid  m 

a  kind 
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a  kind  of  animal  mucilage,  compofed  of  albu* 
meti  and  gelatin  in  ditferetit  proportions, 
diflblvcd  in  a  variable  quantity  of  water,  con- 
ftantly  combined  with  pure  foda,  which  is  united 
with  the  albumen  almoft  in  a  faponaceous 
combination:  wealfo  find  in  it  muriate  of  foda, 
phofphate  of  foda,  ammoniacal  phofphate,  and 
phofphate  of  lime.  The  latter  appear  to  be 
not  eflential  to  its  combination :  not  only 
their  proportion  varies ;  but  they  may  exift  or 
not  exift,  be  in  the  number  indicated,  admit 
of  the  abfence  of  fome  of  them,  or  the  fimul- 
taneous  prcfence  of  a  greater  number.  For 
example,  we  may  find  in  it  muriate  of  pot-aiht 
phofphate  of  magnefia,  or  ammoniaco-magne- 
^an  phofphate,  &c.  without  the  albuminous 
alkaline  and  gelatinous  matter  of  the  ferum 
of  the  blood  changing  or  prefenting  properties 
foreign  to  thgfe  which  charafterize  it 


Section  V. 


Of  the  Coagulum  or  Cruor. 

3h  WHEN  the  blood,  after  fevrral  hours 
coagulation,  has  afforded  all  the  ferum  that 
can  run,  and  be  exprefled  from  it,  the  coagu- 
lated, half  folid,  and  eontra^Sed  fubiiaiiee  which 
fwims  in  the  middlei  is  known  by  the  aame 

of 
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of  CQOgulatumy  placenta,  infula.  This  mafs  has 
been  called  cruor  before  the  means  offeparating 
it  into  the  twodiflferent  matters  which  conftitute 
2t|  had  been  difcovered. 

It  appears  that  the  differences  of  proper- 
t\oti  between  the  ferum  and  the  cruor,  that 
have  been  admitted  by  the  different  authors, 
are  owing  to  its  variable  quantity,  Wieuffens 
eilimated  it  "at  0,62,  and  gave  only  0,38  yy 
the  ferum;  Romberg  gave  five  parts  to  the 
latter  and  three  to  the  cruor;  Schwenk  rec- 
koned, the  ferum  at  two-thirds,  and  the  cruor 
at  one-third;  Quefnay  the  ferum  at  three- 
fourths^  and  the  cruor  at  one- fourth  ;  Senac  the 
£erum  at  four-fifths,  thee  cruor  at  one-fifth; 
Schwenk  admitted  it  to  be  only  one--cighth. 
Boerhaave  adopted  the  latter  proportion.  In 
general  phyfiologifts,  according  to  Haller^ 
jthink  that  the  cruor  increafcs  as  the  indivi- 
dual advances  in  years;  that  the  ferum  pre- 
dominates in  young  animals ;  that  thofe  which 
are  vigorous  afford  more  cruor,  and  that  when 
they  are  debilitated  or  badly  fed,  this  matter  di- 
niinifhes  in  them.  Neverthelefs  it  refults  from 
this  comparifon  of  opinions  and  fafts,  that  the 
cruor  or  the  fubftance  of  the  coagulum  is  in 
general  lefs  abundant  than  that  of  the 
ferum.  It  is  alfo  to  be  obferved  that  the  pro- 
portion of  this  folid  or  cruoric  part  of  the 
blood  diminifjjes  more  the  longer  we  leave  the 
ferum  to  feparate,  and  that  it  always  tends,  by 

flirinking 
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flirinking  together,  to  prcfs  out  a  larger  portion 
of  the  gelatino- albuminous  liquid. 

The  blood  coagulates,  ot-  alTumes  the  coti- 
creteftate  in  clofe  veffels  as  well  in  open  onei$,  in 
the  heat  as  well  as  in  the  cold ;  it  is  therefore, 
neither  the  air  nor  refrigeration  which  coagu«- 
late  the  blood,  but  the  privation  of  the  vitai 

taotion. 

This  coagulum  is  formed  fooner  or  later ;  iti 
confidence  varies  from  the  tremulous  foftriefi 
of  currant-jelly  to  the  folidity  of  a  kind  of 
leather.  In  youth  and  in  females  it  is  foftef ; 
in  old  age  its  tenacity  is  very  great.  When 
the  blood  becomes  covered  with  a  huffy  coat 
in  fome  particular  difpofitions  of  the  fubjefil, 
or  in  inflammatory  affeftions,  it  is  obferved  that 
the  coagulated  and  red  part  which  it  covers  is  left 
folid  and  lefs  abundant ;  which  proves  that  the 
fubftance  of  this  coat,  is  formed  at  the  expenfe 
of  that  which  forms  the  folid  part  of  the  coagu- 
lum. Blood  received,  as  it  iffues  out  of  the 
vein,  into  a  folution  of  falts,  nitrate  of  pot-afh, 
or  fulphate  of  foda,  does  not  coagulate. 

Its  furface  which  is  in  contadl  with  the  aif 
is  of  a  brilliant  purple-red,  its  interior  is  datk 
coloured  and  almoft  black;  but  this  interior 
part,  when  expofed  and  opened  in  the  air,  af- 
fumes  the  clear  and  brilliant  tinge  of  the  fur- 
face.  Inclofed  in  a  veflel  full  of  atmofpheric 
air,  the  coagulum  quickly  alters  it,  whilft  it 
becomes  red,  and  converts  the  oxigen  into  car- 
bonic 


bonlc  acid  Hidrogen  gas  and  carbonic  acid 
gas  give  it^  violet  colour;  the  firll  of  thefe 
^afes  becomes  carbonated. 

The  coagulum  corrupts  rapidly  and  becomes 
infupportably  fetid.  In  a  hot  place,  as  a  (love 
or  an  oven,  it  dries  without  putrefying,  and 
becomes  converted  into  a  kind  of  powden 
Thrown  into  boiling  water  it  acquires  more 
confidence  than  it  naturally  has;  its  colour 
pafles  into  an  homogeneous  brown ;  the  water 
becomes  turbid,  and  prefents  at  its  furface  an 
abundant  fcum ;  the  acids  thicken  and  harden 
it,  at  the  fame  time  rendering  it  brown.  Al- 
cohol heated  upon  the  coagulum  aflumesalcmon 
colour  and  condenfes  its  texture.  The  alkalis  on 
the  contrary  foften  and  dilTol ve  it ;  they  change 
its  colaurlels  than  the  acids. 

32.  The  coagulum  being  tied  in  a  bag  of 
linen,  and  wafhed  under  a  ftream  of  water  till 
this  ceafes  to  be  coloured  by  it,  when  the  linen 
is  (lightly  compreflfed  between  the  fingers, 
feparates  into  two  diftindl  fubftances,  precifely 
in  the  fame  manner  as  we  have  feen  the  pafte  of 
the  flour  of  wheat*  feparated  into  two  fubfl:ances 
by  the  fame  operation.  We  may  alfo  efFe6l  this 
feparation  in  the  hand  by  ufing  only  a  very 
fmall  ftream  of  water,  or  upon  a  very  clofe  hair 
feive  always  with  the  fame  precaution  of  em- 
ploying but  very  little  water,  and  receiving  it 
gently  upon  the  furface  of  the  coagulum. 
Thefe  two  matters  are,  1.  the  red  colourinsf 
part  which  diifolves  in  the  witer  and  runs  off 
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in  thewafhing;  2.  a  white  folid  fubftatic^, 
filamentous  and  flaky,  which  remains  in  the 
bag,  in  the  hand  or  upon  the  fieve,  and  w'hich 
is  much  lefs  voluminous,  and  at  the  fam6  timer^ 
much  moredenfe  than  the  coagulum.  ^  Tlicre  is 
this  very  perceptible  dilFerence  between  the 
produ6t  of  this  operation  and  that  of  the 
wafliing  of  the  pafte  of  flour,  that  the  wheat 
yields  ftarch  in  powder;  which  renders  the 
water  turbid  and  milky ;  whereas  the  coagulum 
does  not  render  water  opaque  nor  leave  any 
fecula  precipitated,  but  permits  the  red  colour 
to  diffolve  in  the  liquid,  which  paffes  off  tranf- 
parent.  By  purfuing  this  comparifon,  we  1^ 
alfo  that  the  white  concrete  fubftance  obtained 
as  refiduum  of  this  walhing  correfponds  with  the 
glutinous  part  of  wheat,  and  that  the  coloured 
liqupr  of  the  cruor  that  has  been  waflied  reprfe- 
fents  at  the  fame  time  the  amilaceous  fecula  and 
the  mucofo-faccharine  matter  of  the  flour. 


Section,  VI. 

Of  the  Colouring  Part. 

33.  THE  water  which  is  employed  for  wafh- 
ing  the  coagulum  of  the  blood,  takes  from  it  the 
whole  of  its  colour  and  acquires  a  more  or  lefs 
brilliant-purple  tinge.  This  is  what  is  termed 
the  colouring  part  of  the  blood.    It  appears  to 

be 
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be  nothing  more  than  a  dilute  folution  of 
albumen  and  gelatin,  with  which  a  fmall  quan- 
tity of  iron,  in  the  porportion  of  a  few 
thoufandths  Is  mixed.  It  is  thus  that  Bucquet 
has  defcribed  it,  comparing  it  with  the  ferum, 
from  which  it  appears  to  differ  only  by  the 
metal  thus  indicated.  This  difinition  could  not 
enable  us  to  underftand  the  adhefion  of  this  fer-^ 
Tugmeous  ferum  with  the  cdagulum,  and  the 
reparation  of  the  white  ferum  which  is  effeded; 
except  as  a  fimple  expreffion  of  the  thinneft 
and.mofi  fluid  part  of  the  liquid,  and  as  the 
more  intimate  attraSion  of  the  portion  con^ 
denfed  by  the  oxide  of  iron  for  the  concrete 
and  fibrous  part  of  the  coagulum.  Butfucha 
general  or  fuperficial  notion  is  not  fufficient; 
we  muft  ftudy  with  greater  attention  tlie  pro^ 
perties  of  the  fanguine  xrolouring  liquor,  and 
inveftigate  thofe  which  particularly  characv 
terize  it  , 

34.  The  aqueous  ley  of  the  coagulum,  which 
is  tranfparcnt  at  the  moment  when  it  has  juft 
been  obtained,  becomes  turbid  and  depofits 
membranous  flakes  at  the  end  of  fome  time ;  it 
turns  the  fyrup  of  violets  green.  Even  when 
heated  on  the  water- bath,  it  forms  a  brown  co-? 
agulum,  which  fwims  in  a  turbid  water.  This 
coagulum  feparated  from  the  liquid  portion  by 
filtration,  prelfed  and  dried,  becomes  brittle, 
pulverulent,  infipid  and  inodorous.  We  fee  it 
in  what  is  called  the  fcum  of  the  pot,  when  the 
entire  flefh  is  boiled  in  water.     Alcohol  take? 

from 


i06  COlOURINa   FAET 

from  it  but  very  little,  and  affumeu  a  r«d 
colour.  The  acids  blacken  and  alter  it,  they 
alfo  form  it  and  feparate  it  from  the  water  by 
coagulating  it.  The  pure  alkalis  diiToIve  it^ 
and  it  is  precipitated  from  them  by  the  acidsb 
The  coloured  coagulum  affords  in  diftillation 
the  fame  produd  as  that  of  the  white  feram, 
and  it  prefents  fo  many  analogous  properties 
that  it  is  impoifible  not  to  confound  it  with 
the  albumen  of  the  former  liquor.  One  dif* 
ference  however  prefents  itfelf  when  we  coi»- 
pare  their  coat/  fince  that  of  the  red  femoi 
contains  iron,  as  ihall  be  ihown. 

35.  When  we  feparate,  by  the  a&ion  of  fire, 
the  ferrugineous  albumen  from  the  lai^e  quan* 
tity  of  water  in  which  it  is  diflblved,  whatever 
temperature  may  be  employed,  and  whatever 
time  we  may  beflx>w  upon  this  feparation,  we  can 
never  obtain  it  entire ;  becaufe  the  part  wbich 
is  coagulated  fixes  about  a  fifth  of  water  in 
which  it  was  diiTolved;  the  fupernatant  liquor 
alfo  retains  a  portion  of  albumen,  and  there  is 
eftabliflied  an  equilibrium  of  combination,  a 
mutual  partition  between  thefe  two  bodies.  Alfo 
by  evaporating  the  liquor  that  is  not  thicken^ 
cd,  after  having  feparated  it  by  filtration  firom 
the  folid  and  coagulated  matter  M'hich  it  con- 
tained, it  prefents  at  its  furface  towards  the  end 
of  the  evaporation,  a  brown  pellicle,  which 
breaks  and  is  precipitated  into  coloured,  flakes; 
When  it  is  denfe  and  clear,  alcohol  heated  upon 
it  diifolves  a  part  of  it,  afruming  a  deep  brown 

colour^ 
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colour,  and  leaves  by  evaporation  a  refiduum 
of  animal  matter,  foluble  in  water,  frothing  by 
agitation,  like  afolution  of  foap,  ftrongly  turn-^ 
ing  the  colour  of  violets  green,  and  precipi- 
tated by  the  acids.  Thefe  laft  properties  indi^ 
cate  that  the  albumen  combined  with  foda 
a6iu2dly  refembles  a  faponaceous  combination^ 

36.  When  Menghini  discovered  the  prefence 
of  iron  in  the  blood;  when  Rouelle  confirmed 
it  by  new  experiments ;  neither  of  thefe  chemifta 
determined  in  what  ftate  this  metal  was  con- 
tained in  it  Citizens  Deyeux  and  Parmentier 
believed  it  to  be  combined  with  foda,  and 
in  a  ftate  nearly  refembling  that  of  the  ferru- 
ginous alkaline  tinflure.  The  following  is  the 
manner  in  which  Citizen  Vauquelin  and 
myfelf  found  that  the  iron  was  united  in  it  with 
phofphoric  acid,  as  Citizen  Sage  had  announced 
a  long  time  bfefore,  but  without  proving 
it^  and  as  Mr.  Grew,  Profeffor  at  Halle^ 
had  afferted  more  pofitively,  though  he  did  not 
indicate  by  what  means  we  might  be  con- 
vinced of  it.  When  the  red  part  of  the  water 
in  which  the  coagulated  blood  has  been  waflied 
is  burned  in  a  crucible,  we  obtain  a  refiduum  of 
a  dark  red  colour,  fonns  0,0045  of  the  blood 
that  has  been  employed,  but  which, when  diffolved 
in  the  muriatic  acid,  amounts  only  to  between 
0,00 1 7  and  0,0006  when  feparated  from  what 
]8:fareign  to  it,  or  thofe  faline  matters  which  do 
not  contain  iron,  by  the  following  proceffes. 
Jt  is  digefted  in  very  weak  nitric  acid,  which 

dilTolves 
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diffblves  a  part  of  itj  and  leaves  another 
more  red  than  before.  Ammonia  poured  inta* 
this  folution  affords  a  white  precipitate,  which 
when  treated  whilft  ftill  wet  by  cauftic  pot-^afh,. 
lofes  part  of  its  weight,  and  alTumes  a  very" 
dark-red  colour.  Lime  water,  poured  into  this 
ley  of  pot-afti,  forms  a  white  precipitate  of 
phofphate  of  lime.  We  may  employ  mutiatic 
acid  for  diflblving  the  phofphate  of  lime,  which 
remains  after  the  combuftion  of  the  coagulated 
led  ferum. 

37.  In  order  that  we  may  be  the  better  able 
to  conceive  the  nature  and  the  ftate  of  this 
phofphate  of  iron,  and  underftand  how  it  can  be 
diffolved  in  the  blood  along  with  foda,  it  muft. 
be  obferved,  that  there  are  two  phofphates  of 
this  metal,  the  one  white-grey,  frequently  of  a. 
pearly  brilliancy,  infoluble  in  water,  foluble  in 
the  acids,  and  the  other  red,  morcorleCs  brown, 
and  lefs  foluble  in  the  acids;  this  is  phofphate 
with  excefs  of  oxide  of  iron,  and  the  other  is 
faturated  with  its  acid.  The  white  phofphate  of 
iron  is  decompofed  only  in  a  partial  manner  hjr 
the  cauftic  alkalis,    which  take  from  it  only  a 
part  of  its  acid,  and  leave  the  fait  with  an  excefs 
of  this  bafe.     It  is   in  this  ilate  of  phofphate 
fuperfatu rated  with  iron,  a  ftate  maintained  by 
the  prefence  of   the  foda,   that  this  metal  is 
diffolved  in  the  blood,  and  in  particular  in  its 
ferum.     The  blood  of  all  animals,   when  it  is 
red,  is  coloured  by  the  phofphate  of  iron. 

38,  Wft. 
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38.  We  have  found  in  our  experiments  rela- 
tive to  the  colouration  of  tlie  blood,  that  the 
fuper-oxigenated  phofphate  of  iron  has  an  ex- 
cefs  of  its  bafe,  that  this  phofphate  diflblves 
very  well,  and  by  the  flighted  agitation  or  tri- 
turation, in  raw  white  of  egg,  and  in  the  ferum 

-of  the  blood  :  it  is  not  even  neceflary  to  employ 
the  aid  of  heat  in  order  to  effe6l  this  folution, 
fince  it  takes  place  in  the  cold  by  mere  motion, 
prcfenting  immediately  a  very  ftrong  red  colour 
which  refembles  that  of  the  blood.  A  little  pure 
fixed  alkali  accelerates  this  folution,  and  renders 
its  colour  more  perfect  and  lively.  Thus  the 
phofphate  of  iron,  the  quantity  of  which, 
fho ugh  very  fmall,  is  fufficient  to  colour  the 
blood,  exifts  in  it  in  the  ftate  of  fuper-oxidation, 
and  of  excefs  of  metal;  it  is  diflblved  in  its  albu- 
men, and  brighteried  by  the  foda  contained  in 
it.  Perhaps  the  phofphate  of  foda  exifting  in  the 
ferum  has  no  other  origin  than  the  partial  decom- 
pofition  of  the  phofphate  of  iron  by  tl>e  foda. 

39.  Amongftthe  properties  which  diftinguifh 
the  red  ferum,  or  the  colouring  part  of  the 
bloody  we  muft  particularly  mention  its  change 
of  colour  by  th^  contaft  of  the  air;  the  luftre 
imparted  to  it  by  the  oxigen  gas,  or  the  aerated 
Water  employed  for  wafhing  the  coagulum;  the 
violet*  brown,  which  it  contracts  from  carbofiic 
^cid  gas,  and  efpecially  from  carbonated  hidro- 
gen  gas;  the  influence  which  it  has  upon  the 
^.Iteration  of  the  air,  the  formation  of  carbonic 
acid  which  it  excites,  and  the  abforption  of 
oxigen  which  it  produces*    If  thefe  phenomena 

Vol.  IX.  P  arc 
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are  more  energetic  and  more  prompt  in  tfie  red 
ferum  than  in  the  white,  and  if  the  diffferehce 
which  exifts  between  thefe  two  fpecies  bf  ferttm 
entirely  depends  upon  the  prefence  of  the^fupfer- 
oxigeriated  phofphate  of  iron  Which  the  fiitt 
contains,  it  is  (evident  that  this  metallic  fait  is 
the  caufe  of  the  colouration  6f  the  blood,  and  of 
the  luftre  which  this  colour  accjuires  by  the 
contact  of  the  atmofphere,  as*  aHb  of  the 
changes  which  this  red  ferum,  at  the  faiiie  time, 
occafions  in  the  air  in  which  it  is  imiherfed. 

40,  Citizen  Dey eux  believes,  that  the  colour- 
ing matter  of  the  blood,  betides  albumen, 
gelatin,  the  phofphate  of  iron,  and  the  falts, 
which  analyfis  has  difcovered  in  it,  contains  a 
particular  fubftance,  to  which  he  attributes 
feveral  of  its  chara6i;ers,  and  efpecially  the  ho- 
mogeneous concretion  of  the  entire  bldod  in 
tlie  preparation  of  puddings ;  on  which  account 
he  calls  this  fubftance  matihre  tomelleufe.  It  is 
fmce  his  inveftigations  concerning  the  blood 
that  he  appears  to  have  direded  his  attention  to 
this  matter,  as  he  had  faid  nothing  at  all  of  it 
in  the  Journal  de  Phyfique,  in  which  his  firfl 
analyfis  is  inferted.  He  has  diftinguiflied  tbe 
tomelline;  for  it  is  ufeful  to  give  to  his  name 
a  termination  fimilar  to  that  of  feVeral  other 
animal  fubftances,  with  which  it  appears  to  have 
much  analogy  in  its  form,  its  confiftence,  aswell 
as  in  feveral  properties  which  have  appeared  to 
him  to  be  different  from  tliofe  which  are  known 
iu  the  albumen^  the  gelatin,  aad  the  fibrine. 
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fiiit  he  Hgis  himfelf  given  the  firft*  notions  rela- 
,  tive  to  this  particular  matter,  only  as'  mere  ideas, 
,,iy:hich  deferve  to  be  yejified  and  purfued,  in 
order  to  receive  from  experience,  thatconfirma- 
.  tion  w^bich  alofie  can  prove  the  exiftence  of  this 
,iiew.  body. 

.4 J.  I  muft.not  omit,  amongft  the  properties 

bf  thQ  colouring  matter,  or  of  the  red  feriim  pf 

.-  the.hlppdj  .that  of  diflblving  coppei',  which  pre- 

,&Ated   itfelf   to    Citizen    Vaaqueliri    with   fo 

jemarkahle  an  energy  as  to  induce  him  at  firft 

to  believe  ,that  the  blood  contained  this  poifpn- 

,  bu3  ipetal  amphgft  its  pHnciplcs.   The  following 

is  the  maunei'  in  which  this  difcovery  prefenttd 

.itfelf.  to   him.      Hayiiig   boiled    the    water  in 

which  the  blood  had  been  walhed   in  a  very 

tlean  capper  kettle,   in  order  to  coagulate  the 

albumen,    and  having  filtrated  the   liquor ,  in 

.  order  to  colle<5t  feparatcly  the  coagulated  matter, 

wjth  th^  intention  of  carefully  exaiminirig  its 

colouricig  part,  he  burned  this  concrete  fubftance 

in  an  earthen  crucible,  and  diifolved  its  ferru- 

^  ^ineous  refiduum  in  the  muriatic  acid.     When 

,  jhe. attempted  to  precipitate  thefolution  by  am- 

,^tionia,   he  was  much  furprizecj  to  fee  the  liquor, 

.  which  contained  an  ex;cef3  of  this  alkali,  aflume 

..a  beautiful  blue  colour.     The  liquQr  was  fatu- 

tated  and  difcoloured  by  the  muriatic  acid,  and 

,  a  plate  of  iron  that  was  immerfed  in  it  became 

.  covered  with  a  brilliant  ftratuol  of  copper,  the 

..  quantity  of  which  was  fufticiently,  confiderablc 

,  after  two  days  to  be  ablej  to  be  feparated  arid 

P  2  detached 
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detached  from  the  iron.  The  water  from  which 
.  the  coloured  albumen  had  been  feparated  try- 
coagulation,  contained  no  copper ;  whence 
Citizen  Vauquelin  concluded  that  the  folution 
of  the  copper  was  owing  to  the  albumen;  that 
it  was  eiFe6led  at  the  moment  of  the  feparation 
of  the  albumen  by  the  heat  j  that  the  copper 
combined  and  precipitated  itfelf  with  the  con- 
crete albuminous  matter.  In  faft,  this  more 
oxigenated  part  of  the  blood  exerts  a  very 
marked  attraftion  upon  the  metallic  oxides, 
combines  with  them  with  confiderable  force, 
and  feparates  them,  as  we  have  feen,  from  the 
acids.  According  to  this  faft,  it  is  an  impor- 
tant caution,  that  blood  prepared  for  food 
fliould  not  be  boiled  in  copper  vcflels.     It  is  alfa 

-  to  be  obferved,  that  in  precipitating  an  alkaline 
ley  of  blood  by  the  acids,  we  obtain  more  Pruf— 
fiate  of  copper  than  even  Priiffiate  of  iron.    Th^^ 
firft   is    recognized    by   its    purple- red   colou  ^ 
when  it  is  moid,  and  its  dark-red  colour  Vhe:»n 
dry. 

42.  The  red  ferum  of  the  blood,  or  the  colouir- 
hig  part  of  this  liquid,  obtained  by  wafliing  tli.^ 
coagulum^   after '  the  feparation  of  the  ferum^ 
or  of  the  white  ferous  part,   is  therefore  conx- 

■  pofed  of  a  large  quantity  of  water,  of  albuminous 
and  gelatinous  matter,   of  fuper-oxided  phof- 

'  phate  of  iron,  of  foda,  and  of  fome  falin^ 
fabftances:  The  latter,  and  particularly  th^ 
phofphates  and  muriates,  are  much  lefs  abundan'f 
in  it  in  their  proportion  with  the  albumen  thii^ 

•  -  ■        '  ^    in 
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in  the  fehim  properly  fo  called,  fince  this,  which 

has  flowed  fpontatieoufly  out  of  the  coagulum, 

and  which  was  its  mod  fluid  part^   muft  have 

carried  off  with  it  all  the  more  foluhle  parts  that 

were  contained  in  it,  and  the  falts  hold  the  firfl; 

rank  in  this  order.     It  is  very  evident  that  we 

do  /  not  fpeak  here   of  the  proportion  of   the 

materials  of  the  red  ferum  to  the  water  which 

diflblv^s  them,  as  we  may  coniider  it  in  the  white 

feriim,  becaufe  the  quantity  of  the  water  added, 

depends  entirely  upon  the  will  of  the  perfori 

who  operates,  and  the  procefs  which  he  employs. 

The  fuper-oxigenated  phofphate  of  iron,  or  the 

red  phofphate  of  iron,  which  colours  this  ferum, 

feparated  from  the  coagulum,  is  diflblved  in  it 

by  the    albumen,  and  is  precipitated  with   it 

when  the  fire  coagulates  and  feparates  it  from 

the  water/;  this  albumen  retains  even  a  part. of 

its  diflblvent  adivity,  fince  befides  the  ferrugi- 

neous  fait  which  it  naturally  contains,  it  re-afl^ 

fo  quickly  and  fo  powerfully  upon  the  copper, 

and  undoubtedly  upon  other  metals.     We  may 

undeHland  the  fimultaneous  prefence  of  phof- 

pbate  of  iron,,  and  of  foda  in  the  blood,  when 

we  know  the  fixed  alkali  decompofes  this  metallic 

fait  only  in  part,  and  reduces/it,  like  the  Prufliate 

of  iron,    only  to  the  ftate  of  phofphate  with 

excefs  of  iron,  or  red  phofphate,   and  that  it 

is  in  this  ftate  in  the  blood;    M^e  comprehend 

it  ftill  better    when   we    recoUefl  that   iron, 

which  is  oxided  in  a  folution  of  phofphate  of 

foda,  decompofes  a  part  of  this  fait,  and  pafles 

into 
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into  the  ftate  of  fuper-oxigenated^phofphati?  of 
iron!  Perhaps,  it  is  alfo  in  this  riianner,  that 
this  fen  ugineous  fait  is  formed  in  the  blood,  arid 
that  the  feparation  of  the  foda  is  efFefted* 


Section  VII. 

Of  the  fibrous  Fart  of  the  Blood,  or  qf  th^ 

Fibrine. 

43.  When  the  coagulum,  tied  in  the  linci^ 
hag,  has  been  well  waflied,  there  remiaiTiS  a 
white  matter  in  hard  filaments,  interlacJed  ^irith 
one  another  in  a  texture  refembliiig  felt,  ^Vtiich 
has  been  called  fibrous  matter,  and*  which  is 
denominated  fibrine  in  the  methodical  nomen- 
clature. This  fubftance  feparates  itfelf  fronl 
the  blood  when  it  is  agitated  in  the  fliambles^ 
and  attaches  itfelf  to  tlie  fticks  with  which  it  is 
flirred,  in  the  form  of  fmall  folid  falcia?,  twifted 
together  like  intermingled  threads,  of  a  rofe- 
colour,  which  become  white  by  wafhing.  We 
conftantly  find  it  llill  floating  in  fmall  flakes,  or 
in  whiteifh  fibres,  in  the  >vater  into  which  the 
blood  is  received  in  blood-lettipg  at  the  foot ; 
fometimes  fimilar  filaments  come  away  with  the 
blood  in  venefedion  at  the  arm,  and  it  cannot 
be  doubted,  that  to  thefe  filaments  are  to  be 
attributed   the  pretended   worms   which  have 

1  been 


been,lajc|L  tahaiveftw  ifluing  out  of  opened 
yciins. 

44»  The,  fibrjne  when  well  prepared,  drained, 
upoij  paper  without  fize,  and  dried  in  a  ftovc^ 
thereby  lofes  two-fifths,  or  between  0,39  and! 
0^40  of  its  weight.     The  medium  quantity  of 

,  this  matter,  taken  from  the  blood  oi^lix  different 
perfons,  amounted  in  our  experiments  to  0,002€ ; 
in  the  blood  of  a  greater  number  of  perfons 
compared,  the  minimum  of  its  proportion  was 
0,0015,  and  the  maximum  0,0043.  The  fibrini^ 
is  void  of  tafte,  and  of  fuch  confiftence  an^ 
tenacity  in  its  texture,  that  animals  canijo^ 
mafticate  it  without  much  difficulty.  Whqn  it 
is  expofed  fuddenly  to  a  violent  fire,  it  ihrinks 
Md  moves  like  parchment  When  diftiUed  by 
naked  fire,  and  in  a  retort,  it  a^ords  Ayatef 
charged  with  carbonate  of  amiiionia,  a  thick^ 
heavy,  and  very  fetid  oil,  and  miich  concrete 
s^minoniacal  carbonate.  There  is  alfo  dilea* 
gaged  from  it  carbonated  hidrogen  gas,  and 
carbonic  s^cid  gas :  it  is  pne  of  the  animal  fub^ 
fiances  which  f urnifli  the  moft  oil  and  ammonia*; 
accordingly,  I  have  indicated  it  as  a  fubflance 
particularly  azoted.  The  coal  which  it  leaves 
after  its  diftiUatjon  is  compad,  heavy,  and 
rather  difficult  to  be  incinerat^l^.  We  find  only 
phofphate  of  lime  in  its  afhes;  we  extract  ^t 
and  aicertain  it  by  diffolving  it  in  thp  pitric 

'  acid,  and  precipitating  it  by  ammonia.  Jt 
contains  neither  foluble  phofphate  nof  iron, 

.45.  Tbfi 
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"  45.  *The  fibrine  putrifies  quickly  atid  violcnttj^ 
iji  water ;  it  exhales  a  fetid   fmell,   and  is  con — 
verted  into  an  adipocirous  fat  fubftance;  ther^ 
is'dlfo  difengaged  from   it.  much  catbonate  O'f* 
ahimonia  during   its    putrefcence.      It  is  not 
fohible  in  water,  and  when  left  for  a  lolig  time 
in  this  liquid  in  the  boiling  ftate,  it  becomes 
hard  like  horn,   nflfnTiing  a  'grey  colour.     The 
alkalis,    *driutcd  with  water,    have  very  littl« 
aftion  upon  it ;  it  is  eoaallv  infoluble  in  ammo- 
tiia; ''  'i'lv  leys  of  cauftic  fixed  alkalis,  barites^ 
pot^afli,    foda,  -and    ftrontian,    highly    concen- 
ti-aii^rlr  att?!fk  it,  hov/ever,  with  the  aid  of  heat; 
they'\;>ivt    it    a   brown-red   colour,    difengage 
kmnionia  from  it,  foften  it,  and  at  laft  entirely 
melt  it.     The  refult  is  a  kind  of  bitter  fluid  arid 
vifcous  foap,  which  the  acids  and  the  metallic 
falts  decompofe. 

-    4ft    The  acids'  have  a  much  more  fenfifc^^e 

aftion  upon  the  fibrine.     Even  the  weakeft  di^- 

-folve  iti     Weak  nitric  acid  difengages  from     ^^ 

tnthe  cold  much  azotic   gas,  afterwards  wi '•^ 

^the  aid  of  heat  PruflRc  acid  gas,  and  carboi^  ^^ 

acid  gas,   mixed    with  nitrous  gas ;  there  9^  ^ 

then  formed   yellowifli   fatty  flakes,    and  t^^ 

liquor  holds  oxalic  acid  in  folution.     The  co^^"" 

ceiitrated   fulphuric    acid  reduces  it    to  co.^'> 

converting  it  in  part  into  water" and  acid.    T^^ 

muriatic  diffolves  it,  and  gives  it  the  form  of^  ^ 

green  jelly.     The  acetous  acid  alfo  diffolves  5^ 

like  the  citric,  tartarous,  and  oxalic  acids,  wit^^ 
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the  aid  of  a  gentle  heat.  All  thefc  acid  folu- 
tions  affume,  when  they  are  concentrated  by^ 
^aporation,  or  otherwife  well  faturated,  and  by 
cooling,  the  gelatinous  form  :  they  then  refetfi- 
ble  a  real  jelly.  The  alkalis  precipitate  the 
fibrine^om  thefe  acid  folutions  in  flakes,  altered 
indeed,  and  which  have  become  foluble  in  hot 
water;  it  would  then  Teem  that  it  lias  affumed 
the  charafter  of  gelatinous  texture,  and  that  it" 
has  experienced  a  kind  of  retrogradation  in  its 
compofition. 

47.  We  muft  add  to  thefe  properties,  which 
ftre  already  very  capable  of  characterizing  the 
fibrine,  and  diftinguifliing  it  from  the  other 
animal  fubftances,  that  it  affords,  araongft  the 
produds  of  its  diftillatiou,  a  remarkable  quan- 
tity of  the  zoonic  acid,  difcovered  by  Citizen 
BerthoUet,  and  that  it  thus  exhibits,  in  the  expe- 
riments to  which  it  isfubje6ted,  averyanimalized 
matter,  very  much  azoted,  efpecially  which 
reprefents  almoft  the  laft  term  of  animalization, 
or  of  the  animal  compofition^  It  is,  perhaps,  to 
an  alteration  of  this  fubftance,  analogous  to 
»what  takes  place  with  it  in  its  converfion  into 
zoonic  acid,  that  we  have  to  attribute  the  acidi- 
lication  obferved  by  Citizen  Chauflier,  who 
afferts,  that  he  has  extraded  a  particular  acid 

•from  the  coagulum  treated  by  alcohol. 

48.  Notwithftanding  the  fmall  quantity  of 
fibrine  contained  in  the  blood,  we  Ih^Uiee  here- 
after, that  it  acts  a  very  important  part  in  the 
ianimal  organization,  and  in  the  life  of  animals, 

fin6e 


SIS'/  ANALYSI* 

frnce  it  depofits  itfelf  in  their  mufcles,  thepa^ti* 
cular  texture  of  which  it  couftitutes,  and  ilnce-. 
lb  becomes,  thd  feat  of  one  of  the  mod  importajit 
and  moll  incomprehenfible  vital  f^ndions,  that, 
of  irritability,  and  confecjuently  the  principle  of 
th?  motion  which  prefides  over  a^l  th^  other 
i^aiEiionci,  from  that  of  the  he^rt^  in  which  the 
ftipport  of  life  refides,;  tQ  that  of  the  fmalled 
fpufciiilaj'.  fibre* 


S^ECTION  VIIL 

'Of  the  principal  Differences  of  the  Bhod 

I  • " 

49.  It  is  not  fufficient  to  have  examined  the 
entire  blood,  and  its  (different  elements,  or  imr 
mediate  materials  in  the  moft  general  dircum- 
ftances,  or  to  have  detjermined  its  properties,  that 
are  in  fome  fort  mediate  or  cqmipon.  Chemiftry 
can  proceed  ft  ill  much  farther;  it  ought  to  em- 
hlace  a  ftiil  much  greater  whole,  and  apply  itfelf 
to  much  more  extenfi  ve  details.  It  is  its  bufmefs 
to  appreciate  the  differences  which  tjiis-  vital 
liquid  prefents,  according  to  the  places  which 
it  occupies  in  the  body,  according  to  the  agei 
and  the  fex  which  modify  it,  according  to  the 
different  orders  of  animals  to  which  it  belongs. 
Though  the  analytical  labours  which  thpfe  data 
require,  in  order  to  be  obtained,  are  yet  but  fmall 

adyanqis, 
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julvant^es,  chemical  knowledge  has,  neverthe- 
lels/  already  thrown  fome  light  upon  thefe  conr 
fldcrationisj  and  it  is  irtipdrtarit  to  collet  thofe 
liffhtsj  as  it  were,  into  a  focus,  in  order  at  leaft  to^ 
iiluminaite  the  entrance  of  an  immenfe  courfe, 
iWitbh  iftedicirie  e^pefts  in  this  refpefl  fVomNa- 
ttiral  Philtifop^hy,  which  muft  preceed  her  in  his^ 
i*oute  hitheitb  fo  little  frequented. 

50.  The  ancients^  had  fome  notions  concern-^ 
ing  the  difference  bf  the 'blood  contained-  in  the 
two  orders  of  arterial  and'  venous  v^ffeld :   by 
admitting  in  the  firft,  a  fpirit,  or  an  ekftic  airy 
theyfetmed  to  have  cbnfJdered  t^h^  blood  which 
circulates  through  them,  as  rarefied,  ^rafed,  an4 
frothy.     It  is  no  longer  doubted,  fmce  Barvey^ 
that  the  blood  of  the  arteries  i$  more  red,  more 
|iot,  more  rare,  arid  more  irritating  than  fehsirt  of 
the  Veinii,  aiid  pneumatic  chemiftry  has  ftown^ 
that  in  fafit  the  arteHal  li<|\iid  owe^  thefe  proper- 
ties to  the  oxigen  gasf  which  it  abforbs  in  the 
luh^s,  and  to  the  lofs  which  it  hs^  there  fuffered  of 
2l  pbftitoti  of  its  hidrogein,  and  of  its  carbons    In 
proportibri  ais  it  circulates,  it  lofes  both  its  heat, 
an^  iti  oxigen,   and  its  proportions^;  fo  that 
having  become  of  a  browri-red  colour,  lefs  hot^ 
left  cbncrefcible,  more  hidrogenated,  and  more 
carbonated  in  the  veins,  i't  is  difpofed  to  becbmie 
jbxigenated,  heated,  dif^hidrbgcnated,-   and  de** 
carbonated  in  the  pulmonary  veficles-  and  we 
Ihall  fee  that  refpiration  has  thefe  fimultaneous 
jcffefts,  as  its  objeift  and  its  fundion. 

51.  To 
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51.  To  this  difference  of  the  blood  in  the 
fyftem  of  the  arteries,  and  in  that  of  the  veins, 
we  muft  add  that  which  it  acquires  in  the  differ- 
ent regions  through  which  it  circulates.  .  It 
has  been  believed  to  be  more  light,  more  aerial, 
more  fpirituous  in  the  veffcls  of  the  head,  and 
difpofed  thereby  to  form  the  nervous  fluid  or 
the  vital  fpirit,  which  as  yet  is  indeed  only  an 
hypothecs.  It  is  known,  that  it  is  fat  and 
oily,  or  at  leafl  verj^  much  difpofed  to  become 
fo  in.  the  abdomen,  and.  efpecially  in  the  fyflem 
of  the  vena  porta;  that  it  alfo  undergoes  a 
chartge  that  ]\as  not  yet  been  appreciateid  ixi  the 
fpleen;  that  it  is  very  much  attenuated,  and 
yeplete  with  life  and  adivity  in  the -fpermatic 
fyda^m.  Therp  is  alfo  no  doubt,  that; it  has  a 
yery  particular ,  chara6ler  in  th§  vicinity  of  the 
kidneys,  and  efpecially  where  it  iifues  out  o 
this  urinary  organ,  and  in  the  emulgent  veins 
though  it  is  not. known  in  what  this  charafte 
confifts.     It  is  no  lefs  evident,  that  near  to  th( 


heart,  and  before  it  enters  it  in  order  to  be  fent 
into  the  aeriferous  apparatus  of  t^ie  lungs,  th( 
chyle  which  it  receives,  modifies  and  renovates^  s 

it  by  furnifliing  to  it  a  pure  fource  of  contjnua -^1 

reparation.     We  cannot  niiftakc  the  particular     r 
difpolition  which  it  has  to  become  folid    anc   -=J 
converted  into  fibrous  texture,  wliich  it  afFe^       5 
by  being  retarded  in  thofe  arteries,  almofl  always    s 
retrograde,  M-hich  carry  it  into  the   mufculat-  r 

flefl). 

52.  Mer-^e 


OF  TI|E    BI^OD.  ,     221 

52.  Mere  infpedion  is  fufficieiit  to  fliow,  that 
tlie  blood  varies  according  to  the  age  and  fex 
of  the  individuals.  That  of  the  foetus  differs 
cffentially  from  that  of  the  infant  after  refpira- 
tion  has  commenced,  becaufe  the  air  has  not  yet 
touched  or  impregnated  it.  Already  the  firft 
experiments  which  I  have  been  able  to  make 
upon  this  fubject,  have  fliovyn  me  that  tlie  blood 
of  the  human  foetus  which  has  not  yet  refpired, 
contains  inftead  of  the  fibrous  matter,;  only  a 
foftiih  texture,  without  confiftence,  and  as  it 
were  gelatinous ;  that  itis  not  fufceptible  of  being 
reddened  by  the  contaft,  of  the  air,  like  that  of 
the  adult,  and  that  it  prefents  no  phofphoric  . 
falts.  - 

'  Sometime  after  birth  the  blood  affumes  a 
bright  colour,  a  more  confiderable  concrefcibi- 
lity,  and  it  becomes  enriched  with  phqfphates, 
^efpecially  with  that  of  lime,  which  being  fur- 
xiifhedin  confiderable  abundance  by  tliemilk  of 
the  mother,  quickly  carries  the  folid  matter  to 
its  bones. 

At  the  age  of  puberty  the  blood  is  more  hot, 
■more  highly  coloured,  more  irritating,  more 
odorous,  and  vivified  by  the  fpermatic^emapatign 
which  prevails  ^txioyed  with  force  in  its  fl;rainers, 
^t  tends  to  efcape  from  them  :  and  this  rs^  the 
epocha  of  turgefcence  and  of  hasmprrhages. 

The  bloO<l  of  the  fubjeft  that  has   become 
■  acjalt,   and  in  the  permanent  vigour  which  fujg- 
ceeds 'youth,  has  more  confiftence  and  .more 
fibrous  matter.  ....  . .  ?  .,  j 

in 


In  old  age;  it  lofes  part  erf  itir-cnergj^,  \ti 
lieat,  and  its- plaftic- property,  but '  it  become^ 
iiiore  difpofed  to  be  detained,  and  to^forttn  coin- 
tretioiis  of  feverat'thids. 

The  bidodbf  the  female  prefervei^foi  a  long 
time  the  chara^fter  of*  the  blood  6f  Jrotith ;  itha^ 
been  fuppofed,  that  the  -  utefine  and  the  men- 
'  firual  blood  have  fome  particiilar  qualities,  at 
rdi(lin6t  fmell  and  Vapour  which  aft  at  a  diflance 
tipon  flm?ers  and 'fruits,  tipon  liquors!  in  the 
the  ftate  of  fermentation,  the  f  olouririg  itiatteris, 
&c.  When  we  feparate  from  this^  amnion  what 
is  erroneous  and  exaggerated  in  it,  itprefents  to 
ihe  impartial  obfervef  fom^thing  ^  true,  which 
ought  to  be  afcertaincd  by  exa6l  experiments, 
inftead  of  denying  what  had  not  yet  been  com- 
prehended. 

53.  ThedifFerentoi'ders  of  animatis  have  cer- 
tainly differences  in  their  blood,  proceeding  fto'fr» 
thofe  of  theiif  nourifhtiient,    of  the  digeftivr--3 
* Tefpiratory,  &ci  organs.     The  chemical  inytfti 
gations   by  which   thefe   differences  are  to  b< 
'  kfcertained,  havef  hardly  been  commenced  ;  wi 
•'have  yet'  only  very-  few  general  obfervation       ^ 
* 'tipon  fome  of  the  properties  of  the  bloody-corn —  -" 
rpared  in  the  different  of defaf  of  animals. 

'  A.  That  of  the  mammalia  approaPcfaieft  vei 
pear  in  its  nature  td  that  of  the  human  fpeckt 
-like  the  latter,    it  contains  a  white  ferttte, 
-fcrum  coloured  by  fuper-oKidated  phofphate4^  ^ 
oicon,  fibrine,  .muriates  of  fodaandpot-«lh^'^dK>f"^ 
phates  of  foda,  and  of  lime  and  iiiday  the  pro^  ^ 

portion  ^ 
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t  p6rtk)fis  t)f  whicK  vary  in  each  pai-ticular  animal, 
as  Rouelle  the  younger  has  iliOAm,  by  giving /a 
table  of  the  quantities  of  falts  xt^hich  he  had 
extrafted  from  the  blood  of  the  horfe,  :  the 
bullock,  the  afs,  ^  the  calf,  the  fheep,  the  goatj 
afid  the  hog.  This  chemift  was  much  afioniflied, 
that  the  animals  which  eat  vegetable^  food,  and 

'  confequently  pot-a£h,  coiiftantly  prefented  free 
foda  in  their  blood ;  however,  -  it  is  eafy  to  con- 
ceive, that'  the  pot-afli  ought  to  decompofe  the 
muriate  of  foda.  He  found  no  phofphateii  in  it ; 
for  the  knowledge  of  thefe  we  are  indebted  to 
my  analyfes  made  fince  1 780. 

£.  ThCj  blood  of  birds  is  in  general  more 
red  and  more  hot  than  that  of  the  mammalia, 
and  very  quickly  becomes  fijced  or  coagulated  ; 
its  coagulum  is  gelatinous ;  it  does  not  feparate 
from  the  ferUm  except  with  difficulty^  Its 
colour  is  never  fo  brown  or  fo  dark  as  that  of 
the  blood  of  men,  and  of  the  mammalia.  No 
comparative  analyfis  has  yet  been  made  of  it; 
wc  know  neither  the  proportions  of  its  parts, 
nor  the  falts  that  are-contained  in  it. 

C  The  blood  of  the  amphibia,  and  of  ^the 
fiilics,  is  as  little  known  as  that  of  the  birds  j  no 
chemift  has  yet  examined  it;- we  only  knaw, 
that  it  is  colder,  very  little  fuperior  to  the  tem- 
perature of  the  air  or  the  water -in  which  thefe 
animals  live,  that  it  is  little  conerefcible,  and 
that  it  appears  extremely  difpofed  to  become 


li--^  ^j. 


p.  As 


224  ANALYSIS 

D.  As  ta  the  mollufca,  the  iiifefts,  and  ^ 
worms,  it  has  been  believjedy  that  they  have 
a  white  or  little  coloured  blood,  but  no  expe* 
riments  have  been  made  in  order  to  afccrtain 
the  chara6leriftic  properties  of  this  liquid*  How- 
ever, there  exifts  in  feveral  of  thefe  animals  a 
red  blood,  analogous  in«  its  appearance  to  that 
of  the  preceding.  It  is  needlefs  to  obferv^  that 
an^xa6):  analyiis  and  comparifon  with  that  of 
the  kinds  of  blood  already,  will  throw  much 
light  upon  the  fundions  of  thefe  beings* 


Section  IX. 

Of  the  Alterations  of  which  the  Blood  is 

fufcepiible. 

54.  ONE  of  the  mpft  important  refult^ 
which  medical  philofophy  expefts  from  the 
refearches  of  chemiftiy  refpefting  the  blood, 
confifts  in  appreciating  the  changes  and  alte- 
rations in  the  different  morbid  affefi;ions ; 
but  thefe  refearches  have  fcarcefy  been  as 
yet  commenced.  Citizen  Deyeux  and  Parmen- 
ticr  have  juft  begun  to  examine  the  blood  in 
fome  difeafes.  They  have  found  in  general  that 
the  albumen  is  the  element  the  moft  altered 
in  this  liquid;    they  have  made  fome  ex;peii- 

nients 
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ments  upon  the  blo^d  of  fubjefts  attacked  w  ith 
inflammatpry  difeafes,  with  fcurvy,  and  with 
putrid  fever. 

S5.  The  blood,  which  is  called  inflainmatoi^y^ 
taken  from  pleuritic  patients,  prefentcd  to  them 
a  biiffy  coat  which  covered  its  furface,  a  foft 
coagnlum,  a  coagulation  as  it  were  partial, 
filamentous  and  interrupted  in  the  heated  albu- 
men, the  impoffibility  of  caufing  it  to  coagulate 
in  boiling  water,  and  the  property  of  giving  it  a 
milky  colour.  The  huffy  coat  appeared  to 
them  to  be  formed  of  the  fibrin  altered, 
foftened,  melted  into  a  kind  of  gelatin,  foluble 
in  the  acids;  accordingly  the  blood  upon  which 
it  is  formed  prefent^  a  very  foft  coagulum, 
which  fcarcely  affords  any  fibrin  when  it  is 
wafhed,  or  which  dilfolves  almofl  entirely  in 
water.  We  fee  that  the  inflammatory  chara6ler 
of  the  blood  confifts  in  melting,  or  liquefaftion 
of  the  fibrous  part  and  of  the  albuminous  mat- 
ter, inftead  of  the  thicknefs  and  coagulation 
,whrch  had  been  fuppofed  to  exifl  in  it,  and  that 
the  fubftances  which,  in  the  healthy  flate,  tend 
to  concrefcibility  and  feparation  have  lofl  thi^ 
property.  I  do  not  however  confider  it  as  de- 
monflrated  that  the  buffy  coat  proceeds  from  the 
fibrin ;  it  appears  to  me  more  natural  to  con- 
fider it  as  fuper-oxigenated  albumen,  which 
carries  with  it  a  portion  of  fibrin  on  account 
of  is  concrefcible  power,  whilft  in  the  natural 
jftate  it  is  the  fibrin  vfhich  retains  a  portion  of 
the  albumen. 

Vol.  IX,  Q  56.  The 
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56.  The  Wood  of  three  fcorbutic  psit\etk% 
which  had  been  drawn  on  account  of  th«  pain 
and  the  plethora  which  exifted  in  thefe  perfons, 
from  twenty-nine  to  forjty-feven  years  of  age, 
exhibited  to  Citizens  Deyeux  and  Piarmentier 
phenomena  different  from  thofe  which  had  bee* 
announced  in  this  liquid.     It  had   neither  a 
greater  fluidity  than  in  the  ordinary  ftatc,  nor 
the  abfence  of  coagulation ;  it  became  concrete ; 
its    albumen   was    lefs   concrefcible  by  heat. 
The    coagulum    waflied    with   water   afforded 
fibrin  in  elaftic  filaments;   upon  one  of  them 
there  was  formed  a  buffy  coat,  only  lefs  thick 
than  in  the  inflammatory  blood,  and  which  be- 
came friable  by  deficcation ;  the  water  in  which 
the  coagulum  had  been  waihed,  or  the  colour- 
ing part,  afforded  membranes  that  floated  in 
it.     This   blood  had   not  its  ufual  fmell:  the 
white  ferum  was  feparated  from  it  in  the  accuf- 
tomed  manner,  and  was  not  morfe  abundant  than 
in. the  ordinary  circumftances.      For  the   reft 
the  chemifls  of  whom  1  fpeak  believe  that  only 
erroneous  inferences  can   be  deduced  from  the 
quantity  of  ferum  feparated  from  the  coagulwli 
of  the  blood.     According  to  them,    its  i^ii- 
taneous  efJufions  in  the  hemorrhages  fo  frequent 
in  fcorbutic  {j^atients  do  not  proceed  from  its 
fufion  and  greater  fluidity,  but  from  tlie  weak- 
nefs  and  relaxation  of  the  veffels  which  contain 
it.     There  is  reafon  to  believe,  thai  a  #aiA  rf 
oxigenation   is  the-  principal  chara6ter  of -the 
blood  in  fcorbutic  patients,  and  that  it^is'cli 


Ihi^  account  that  this  liquid  fotms  the  violet 
%>ts  upon  the  £kin,  and  that  the  fea  fcurvy 
begim  with  a  confiderable  degree  of  corpu-* 
lenee. 

^7.  The  blood   taken  from  the   produft  of 
venefefition  at  the  arni^  performed  during  the 
.  %^t  ^ays  of  ^he  attack  of  putrid  fevers,  and  in 
iuhje^s  with  whpm  the  fymptoms  manifeftly  in- 
dicated this.difeafe,  prefented  to.themforaetinies 
a  huffy  coat,  and  fometimes  none;  the  ferum 
generally  appeared  to  them  difficult  to  be  fcpa- 
rated,  and  adhering  very  ftrongly  to  the  coa-* 
guluqa.     They   found   it   likewife   either  very 
jparked  analogies   with  that  of  inflammatory 
fevers,    or  nothing  particular;    they  in  vain 
fought  to  difcover  in  it  thofe  f^gns  of  putridity" 
with  which  fo  many  authors  hav6  afferted  that 
.is   tainted  in   this    kind  of  affedions^  and  tp 
which  they  have  attributed  their  c^ufe*     Diftil- 
led  on  the  water-bath,  this  blood  afforded  them 
no  ammonia,  as  might  have  been    expected; 
exppfed .  to  a  mild  temperaiture,  it  did  not  pu- 
trefy more  rapidly  than  the  blood  of  a  healthy 
iperfon.     According  to  them,  tjierefore,  there 
,4oes  not  exift  in  it  any  particular  principle  of 
Tputridity,    which  has  fo  often   been   laid  to 
:  charaAerize  the  difeafes  of  this  kind.     It  is 
)9fi^}ff  in  the  exjcrementitial  liquops  that  thb  ten- 
^^ency  to  fepticity,  and  even  an  incipient  putre- 
^ifai^on^.  appear  in  putrid  fevers  :  the  blood  dpei^ 
.  -.apt :  partake. of  this  property. 

Q  2  58.  The 
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ffS.  The  chemifts,  of  whofe  labours  I  have 
juft  given  an  account,  have  confined  themfelves 
nie-rely  to  thofe  refearches,  becaufe  the  Society  df 
\  Medicine^   to  whom  they  have  addreffed  their 
IMemoir,  had  fpoken  only  of  thofe  afFe6lions  in 
the  programma  of  the  prize  which  has  been 
awarded  to  them.     But  how  many  other  '  im- 
portant queftions  ftill  remain   to  be  treated! 
how  many   ufeful  problems  to  be  refolved  in 
this  kind  of  experiments !  The  blood  has  a  very 
"remarkable  character  in  thofe  purulent  difeafes, 
'hi  thofe *great  internal  fuppurations  in   which 
it  appears  to  be  converted  fo   eafily  and  fo 
fpeedily  into  pus.     Another  prefents  itfdf,  of 
equal  importance   to  be  determined,   in  chlo- 
jofis  or  the  green  ficknefs  of  young  vrbmen, 
whofe  artcries^  and  veins  are  filled  with  a  Hquid 
fcarcely  fanguine,  of  a  light  rofe  colouTv'atjd 
'fometiincs  white.      With   dropfical   patients  it 
has  already  been   fren  dry,,  gluey,  vifcous,   and 
brown;  it  cannot  be  doubted  that  it  has  fuf- 
"fered  a  kiird  of  decompofition  Avhich  fhaws  itfelf 
efpcrally  by  the  feparation  of  the  ferum  ;  for 
/the  water  of  hydi^fxic   cafes  has  the  greateft 
analogy  with  this  liiiiiiour.     The  affeftioBs  m 
'  which  the  fuper-abundant  bile  accumulated  ia 
*its  canals,   feems  to  diftufe  itfelf  into  the  Ikh- 
■"guincous  fyfxcm,  as  phyficrans"  have  long  fince 
"obferved,  prefent  to  chemifts  an  ufeful  oppor- 
"tunity  for  afcertaining  whether  the  mieans^of 
their  art  will  lead  to  tlie  demonftration  of  tfic 
"    ^  ^  '  prefence 
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prefence .  of  the  bile  in  the  blood.  The  fame  is 
to  be  faid  of  the  melaena  or  morbus  niger,  of 
theadipofe  and  lafteal  cachexies,  and  of  a  mul- 
titude of  other  affefli'ons  in  which  the  bloocj 
aflUmes  a  particular  character,  which  is  knoM^n 
by  the  praftical  obferver,  and  which  a\vaits 
from  chemiftry  a  more  exafct  determination,  a 
more  pofitive  definition,  than  mere  infpe^tion 
has  hitherto  been  able  to  furnifli. 


Aeticle  III. 

Of  the  Lymph. 

l._  THE  lymph  is  a  white  tranfparent  liquid,- 
contained  and  circulating  in  an  order  of  veffels 
very  well  known  at  prefent,  thp  extremities  of 
which,  opening  into  all   the  cavities,    fuck  in- 
or  abforb  the  liquor  eifufed  by   the  extreme 
arterial  ramifications,  and  the  trunks  of  which 
unite  with  the  refer  voir  of  Pecquet   and  the 
thoracic  du6l  J  fo  that  the  lymph  appears  to  be 
taken  up  at  the  extremities  of  the  arteries,  and. 
carried  into  the  veinsi     This  humor  is  one  of 
the  moft  abundant  in  the  body,  as  the  canals^ 
which  contain  it  and  tranfport  it  are  extremely 
numerous.     Divided,  into   two  general  layers, 
the  one  fuperficial  ^nd  the  other  deep  feated, 
they  exift  in  all  parts  of  the  animal  economy,, 
they  traverfe  all  its  regions;,  they  wind  along  its 
furface  and  between  the  fibres  of.  the  mufcles^ 
they  cover,  and  as  it  were  enyeloppall  tlie  vHcera. 

They 
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They  therefore  announce  an  important  fun6Uon ; 
and  the  liquid  which  diftends  their  conical  ca- 
vities ftparated  and  contrafted  from  fpace  to 
ipace  by  valves,  muft  fci-ve  for  purpofes  both 
numerous  and  neceffary  for  t;he  fupport  of  life, 

2.  Notwithftanding  all  the  intereft  which  the 
knowledge  of  the  nature  of  the  lymph  muft 
poffefs  for  animal  phyiics,  this  knowledge  is  as 
yet  but  very  fuperficial  or  vague,  or  even  er- 
roneous: no  author  has  occupied  himfelf  with 
it  in  particular;  chemical  fcience  cannot  yet 
prefent  any  analyfis  of  this  humour.  From 
Bartholin  and  Rudbeck,  the  firft  anatomifts  who 
difcovered  thefe  abforbent  veifels  towards  1650, 
to  the  laft  very  extenfive  and  accurate  refearches 
of  Mafcagni  and  fome  other- moderns,  every 
thing  has  been  done  for  the  knowledge  of  the 
ftrufture,  the  number,  the  difpofition,  and  the 
courfe  of  thefe  abforbent  veflels,  but  nothing 
has  yet  been  done  as  to  that  of  the  lymph 
which  they  convey.  Indeed  we  have  not  the 
jhfans  of  procuring  this  liquid,  as  we  have  of 
obtaining  the  blood.  Though  at  prefpnt.  the 
moft  of  the  abforbent  vefiels  have  been  »w ell  de- 
fcribed,  and  though  the  courfe  of  a  great 
jiumber  of  them  are  known,  vrt  are  as  yet  ig*- 
norant  of  the  art  of  extraiSiing the  lymph  pure; 
no  lymphMtting  is  performed,  whereas  blood- 
letting is  performed  with  great  facility. 

3.  Some  circumftanees  of  cliirurgical  difeafes. 
however,  afford  opportunities  for  making  expe- 
riments upoo  the  lymph*     I«  wounds  and   ul- 
cerations 
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c6rations  of  the  inguinal  and  popliteal  regions, 
it  fometimes'  happens  that  the  trunks  of  abr 
forbent  veflels  are  opened,  and  that  the  lymph 
flows  out  of  them  in  fuch  abundance,  that  the 
clothes  and  dreffings  are  very  ftrongly  impjreg-* 
nated  with  it.     I  recolleft  having  feen  two  fuch 

^  caies  in  an  hofpital  in  Paris ;  but  I  was  then 
too  young  and  too  little  advanced  in  this  kind 
of  refcarches  to  have  derived  tiie  advantage 
from  them  which  they  might  h^ve  afforded  me^. 
Similar  circumltances  are  perhaps  not  fo  rare  a$ 
might  be  believed  -^  and  it  is  to  be  hopeid'  th^t 
thofe  to  whom  they  may  hereafter  prefent  tbemr 
felves,  will  not  let  them  efcape  without  availU^g 
themfelves  of  them  for  the  benefit  of  the  art 
Perhaps  even,  if  we  fliould  dircft  our  views 
.towards  this  kind  of  refcarches,  we  might 
acquire  the  art  of  opening  abfoj4>ent  veflels  at 
pleafure,   and  by   this   kind  of  lymph- letting 

^  iniitate   what    is    performed  in  blood-letting. 

.  There  is  even  ground  to  believe  that  this  fpecies 
of  operation  may  fometime  fulfil  ufeful  indi^- 
<:ations,  remedy  lymphatic  plethora,  diminiiliv 
the  mafs  of  fuper-abundant  white  and  nutritive 
juices,  evacuate  this  humour  accumulated  in  the 
-aavities :  for  the  depletion  of  a  large  lym- 
phatic veflel,  arid  the  vacuum  by  which  it  would 
be  followed,  muft  augment  the  force  of  fu6liou 
and  abforptioti  in  one  of  the  regions,  and  con- 
fequently  in  the  whole  continuity  of  the  ab- 
forbent  fyilem; 

4.  Whilft 
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4.  Whilft  I  await  the  fulfilment  of  my  wiflii 
that  this   idea  may  ftrike  deeper  root  in   the 
learned  and  medical  world,  I  muft  at  lead  collcft 
here  what  has  been  faid  concerning  the  nature 
of  the  lymph.     Inftead  of  taking  this  liquid 
in  its  own  canals,  and  for  want  of  the  humour 
itfelf  which  we  have  not  yet  been  able  to  extraft 
from  its  proper   refervoirs,   the    ferum  of  the 
blood  has  in  fome  refpe(5l  been  fubftituted  in  its 
place,   and  reprefented   as    the  lymph  in  moft 
works    of  medicine   and  phyfiology.      Hallcr 
himfelf,  though  other  wife  fo  exaQ;,   and  who 
preferred  fads  to  any  hypothefes,  has  followed 
this  method.     We  find  it  indicated  in  a  great 
many  places  of  his  immortal  work,  and   parti- 
cularly in  the  article  concerning  the  ferum  of 
the  blood,  and  in  the  fketch  of  the  chemical 
claffificatioji  of  the  humours  which  precedes 
his  hiftory  of  fecretion.     Moft  of  the  phyfiolo- 
gifts   ^^ho  have  written  fince    him,    and   who 
may  almoft  all  be  confidered  as   his  co]>iers  or 
plagiaries,  have  hid  no  other  idea.      Dehaen, 
who  however  has  endeavoured  in  his  work^  to 
introduce  more  precifion  into  the  theory  of  the 
humours  and  of   their  morbid    alterations,  has 
followed  this  opinion.     I  know  only  Bucquet, 
who,  in  his  Courfe  of  Ledures,  has  combated 
this  fimilitude  adopted  between  the  ferum   of 
the  blood  and  the  lymph,   and  who  has  infifted 
not  to  prove  that  thefe  two  liquids  are  not  the 
iamc,    for  of  this  we  have  not  acquired  any 

certainty, 


certainty,  but  to  fliow,  that  as  long  as  the 
lymph  Ihall  not  have  been  particularly  exa- 
mined, we  can  have  no  certainty  that  it  is  of 
the  fame  nature  as  the  ferum,  and  that  we  are 
no  lefs  authorized  to  fufpefl;  it  to  be  diflFerent 
than  to  affert  that  it  is  analogous  with  it 

5*  Haller,  where  he  quotes  the  anatomical 
and  phyfiological  labours  of  Stenon^  Bartholin, 
Drelincourt,  Bellini,    Wepfer,    Werreyen,   and 
Monro,  and  calls  the  lymph  ferum,  and  the  ferum 
of  the  blood  lymph,  indifcriminately  with  thefe 
celebrated  men,  ranks  the  latter  humour  amongft 
the  gelatinous;  but  we  foon  perceive  that  he 
gives  this  name  of  gelatinous  humours  to  thofe 
which  I  call  albuminous,  fmce  he  indicates  at 
the  fame  time    the  concrefcibility  .by  fire  as 
their  diftin6live  charaden      He  therefore  an- 
nounces that  the  lymph  is  coagulated  by  hea^ 
by  the  acids,    by  alcohol,   that  it    is  .  faline, 
jQightly  vifcous;  that  it  froths  by  agitation; 
that  it  concretes  into  folid  flakes  by  the  adion 
of  boiling  water ;    that  it  is   foluble   in  cold 
water;  that  it  yields  by  diftillation  a  fetid  oil 
and  concrete  volatile  fait  or  carbonate  of  km** 
monia ;  that  falts  are  found  in  folution  in  it : 
in  a  word,    he  compofes    its  hiftory   and  the 
totality    of  its  properties  of  all  thofe  which 
belong  to  the  ferum  of  the'  blood.     He  makes  of 
it  really  an  albuminous  humour;  he  iidds  that  it 
renders  the  oils   mifcible  with  -water,   and   he 
proves  it  by  the  abforptiou  of  the  fat  effeded 
fo  eafily  and  fometimes  fo  fpecdily  by  the*  lym* 

phatic 
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j>hatic  reffels-  He  eveu  takes  care  t)6  diftinguiflk 
well  from  this  liqxior,  as  from  the  feru^i  of  the 
l^lood,  the  mucous  humours  which  v  anfwcr  to 
thofe  which  I  cM  geiatimus^  as  he  afligns  to 
thefe  the  charaSer  of  not  being  coagutable^ 
but  on  the  contrary  fufibte  by  the  aftion  of 
Jieat,  of  being  very  tranfparcnt  and  glutinous^ 
S^nac/  Quefnay,  and  Dchaen,  had  already  ad- 
mitted a  like  diftinftion. 

€•  WHhout  denying  the  poflfibility  of  this 
identity,  or  at  lead  of  a  very  ftrong  analogy 
between  the  lymph  and  the  ferum  of  tlie  blooA 
which  may  in  faft  be  confidered  as  its  firft 
fource,  we  cannot  however  avoid  two  reflec? 
tions  equally  juft  and  important :  the  one  that 
there  is  wanting  to  the  proof  of  this  analogy 
an  analyfis  of  the  lymph  taken  in  its  tubes, 
and  compared  with  that  of  the  ferum,  as  Buc- 
quet  faid ;  the  other,  that  even  admitting  the 
ferum  of  the  blood  to  be  the  only  fource  of  the 
lymph,  it  is  natural  to  conceive  that  there  exift 
tn  the  latter  more  or  lefs  confulcrable  differ- 
erices  from  the  albumino-mucous  litjubr  of  the 
blood,  fince  the  latter  muft,  during^ I'irculation 
by  ferving  for  feveral  different  ufes,  paffmg 
through  different  organs,  furnilhing  feveral  fe- 
•cretions,  lofing  fonie  of  its  principles,  have 
experienced  an  alteration  Atfficiently  confider- 
■able  for  it  no  longer  to  be  capable  of  being 
confidered  as  having  exaftly  preferved  its  pri- 
initi\^  xiature  and  compofition. 
^  ■     .         -.•.'•.'■        ,  7.  --Were 
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^  T*  Were  we  permitted  to  indulge  ouTfelve* 
iu  conje6tures  founded  uppnl  fome  fads  which 
may  render  them  Jprobable,  we  might  bc- 
Ire ve  for  example,  that  by  the  effefts  of  the 
0xatioii  of  oxigen,  of  the  difengagement 
of  heat,  of  the  lofs  of  water,  or  of  hidro- 
gen,  and  of  a  portion  of  its  carbon,  eiffe^ 
which^  having  comiftenced  in  the  lungs,  are 
continued  throughotit  the  whole  route  which 
the  blood  takes  during  its  circulation,  the  blood 
paffes  gradually  into  the  ftate  of  fibrin ;  that 
in  proportion  as  this  takes  place,  the  albumen 
which  remains  without  this  converfion  becomes 
more  oxigenated,  more  concrefcible,  more  plaf- 
tic,  and  that  one  of  its  parts  difazoted,  dif- 
hidrogenated,  and  carbonated,  forms  the  animal 
mucilage  or  the  gelatin.  The  lymph  then, 
lyhicli  would  be  in  fome  meafure  the  refiduum 
of  this  portion  of  albumen  converted  into 
fibrin,  which  continues  as  fuch,  either  to  con- 
ftitute  the  blood  or  to  form  the  mufcles,  would 
contain  a  portion  of  highly  oxigenated  albu- 
men, and  a  larger  quantity  of  gelatiti.  Thus 
the  hajmatofis  would  terminate  by  a  feparation 
of  the  blood  into'  three  different  matters  \  th(* 
one  highly  azoted,  or  the  fibrin ;  the  fecond 
highly  oxigenated,  or  the  very  concrefcible 
albumen  ;  and  the  third  highly  carbonated,  or 
the  gelatin.  A  portion  of  the  two  laft  diffolved 
in  water  would  form  the  lymph,  and  a  portion 
oi  the  fibrin  depofited  with  the  colouring  matter 
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in  the  mufcles  would  fupport  their  nutrition  and 
life.   . 

8.  But  though  this  conjefture  accords  well 
with  the  knowledge  which  we  have  concerning 
the  comparative  nature  of  the  three  matters 
which  enter  into  the  immediate  compofition  of. 
the  blood;  though  we  fee  in  many  chemical 
operations  upon  the  animal  matters  a  fo^t  of  par- 
tition of  their  primitive  homogeneity  into  two  or 
three  different  fubftances,  it  will  always  l)e  merely 
an  hypothefis  till  a  careful  analyfis  of  the  real 
lymph,  compared  with  that  of  the  ferum  of 
the  blood,  fhall  have  decided  upon  the  probable 
difference  which  exifts  between  them,  or  upon 
the  analogy  which  has  already  been  fuppofed 
between  thefe  two  liquids.     It  muft  never  be 
forgotten  that  our  knowledge  of  the  very  prompt 
alterability  of  the  animal  liquids  renders  the 
difference  infinitely  more  probable   than   the 
analogy  between  thefe  two  liquids ;  and   that 
the  lymph  may  very  well  not  be  what  I  havjs 
fuppofed  it,  without  on  that  account  being  in 
all  rcfpefts  fimilar  to  the  ferum,  as  the  phyfiolo- 
gifts  have  admitted  by  a  decifion  too  precipitatb 
and  too-little  founded  upon  faf^j  not  to  be  an 
error. 
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,  Article  IV. 
Of  the  Fat^  and  the  Sebacic  Acid. 

.  1 .  THE  fat  is  an  animal  oil  more  or  lefs  fluid 
and  running,  or  at  leaft  foft  in  "the  living  ani- 
mals, which  confequently   ought  to  be  ranked 
amongft  the  liquids.     As  it  is.almoft  univerfally 
difFufed  m  .all  the  regions  of  the  bodies  of  ani- 
'mats,  I  have  placed  it  in  the  firft  clafs  of  their 
immediate  materials.     It  is  lodged  in  fmall  facs 
formed  by  the  cellular  texture :  in  which  it  even 
affunies,  as  in  a  mould,  the  form  of  their  inte- 
rior  fides;     Accordingly,  we  almoft  always  find 
the  fat  in  kinds  of  lumps  or  pieces  of  flat,  orbi- 
cular or  irregularly  fquare  figures.     When  we 
examine  it  by  the  microfcope,  we  fee  it  formed 
of  vcficlfes  filled   with  a  tranfparent  humour. 
Wolf  ":ha3  Compared  the  fats  of  ftveral  animals 
ip  t!liis  pQint  of  view.     In  difleftion?  and  when 
the  vital  heat  is  fextinft,  we  find  the  fat  more 
or  lefs  fblid ;  but  the  foftening  which  it  undet-' 
goes  between  the  finjgers  is  of  itfelfftifficientto 
prove  that*  it  is  liquid  ^nd  rqiiging'  in  the  organ^ 
of  living  animals  ;    befidps,  many    an'atomifts 
have  feen  it,  on  opening  the  bodies  of  living 
animals,  in  a.  real  ftate  of  fluidity.  .     ^ 

^'  S.  The  fat  has  a  fweet  and  fUiiit  tafte,  'a  very 
flight' odoiir  when  It  is  hot,  a  fpecific '  Ireigh^ 

inferior 
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inferior  to  that  of  water,  at  the  top  of  whick 
it  floats.  Its  tafte  is  fometimes  a  little  actkl,  and 
its  fmell  rather  firong  hi  fome  kinds  of  animals, 
cfpecially  in  thofe  whofe  mlifcles  are  black  and 
which  naturally  ufe  violent  cxercife.  Though 
its  colour  is  in  general  pretty  white,  it  however 
varies  from  the  greyifli  white  to  a  more  or  lefs 
orang-e  -  yellow^  jgreenifh  or  reddiih  cojour 
throughout  the  whole  fcale' of  animals.  The 
fame  is  the  cafe  with  its  confiftence,  which 
extends  from  the  fluidity  of  .an  oil  to  an  unc- 
tions foftnefs  in  thefe  beings  whilft  Jiving,  ^nd 
from  this  foftnefs  to  a  dry  and  brittle:  denfity 
after  death  and  after  the  ceffAtipn  of  tibe  vital 
heat-' 

3.  Thefi^t  is  found  abundantly  diff^ufed  under 
the  flcin,  where  it  forms  immediately  und^r  the 
cutis  a  more  or  lefs  thick  integument.  Tliere  is 
much  of  it  at  the  furface  of  the  mufclea 
between  the  intervals  of  the  different  fpecies  of 
thefe  organs  and  in  the  interftices  of  their  flefhjr 
fafciae.     We  alfo  meet  with  a  remarkable  quaii' 

■  '  ■  ' 

tity  of  it  round  fome  parts  of  the  articulation^, 
in  the  ball  of  the  eye  where  it  envelopes  the 
mufcles  along  the  veffels  of  the  nepk,  in,  the 
mediaftinvMii  and  at  the  bafe  of  the  hearty  rpuiid 
the  fl:omach  and  the  inteftines.  It  is  cfpecially 
in  the  vicinity  ot  the  kidneys  and  in  the  mein- 
bfianeous  jiuplicature  of  the  epiploon  that  it » 
accumulated  in  great  abundance.  If  there' be 
little  of.it  round  fome  of  the  mufcles  which  are 
confliWtly  in  motion,  there  is  on  the  conti^vy./ 

confiderSbl? 
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i:onfi(lerable  proportion  of  it  upon  thfe  large 
mufcles  of  the  abdomen,  and  on  the  outer  part 
of  the  buttocks  which  it  partly  caufes  toprpje^ 
in  the  human  fpecies,  whilft  no  animal  prefents 
this  protuberance  of  the  buttocks.  It  is  alfo 
abundant  upon  the  bread,  round  the  mammary 
glands  in  women,  in  whom  it  determines  the 
prominent,  rounded  and  graceful  form  of  the 
^ofom.  The  folds  of  the  great  articulations  alfo 
prefent  a  remarkable  redundance  of  it,  as  well  as 
the  palms  of  the  hands^  thcifoles  of-the  feet, 
the  tendinous  extremities^  mucous  bags  or  qap. 
fules  deftioed  for  facilitattng  die  Aiding  of  the 
tendons.  Th^re  are  very  few  animals  which 
prefent  any  in  their  brain,  upon  the  forehead, 
upon  the  cartilages  of  the  noftrils,  of  the  ^ears, 
round  the  lungs,  or  the  penis  ;  it  conftitutes  i|i 
general  the  twentieth  part  of  the  weight  of  ,a 
man.  Itis  quantity  varies  according  to  the  dif- 
ferent animals  and  according  to,a  multitude  of 
circumftances. 

4.  Some  anatomifts  have  admitted   particular 

^Organs  for  the  formation  of  the  fat.     Malpighi* 

in  defcribing  the  adipQfe  glands,   believed  ths^t 

there  ex i (led  alfo  veffels  for  conveying  it  inf<j 

the  different  parts  ;  hut  neither  the  one  nor  tl>e 

'Other  of  thefe  organs  have  been  feeu  «nd  pon%;w.- 

ed  flnce  him.     It  is  generally    bflieved,   wi^^ 

HaHer,  t4iat  the  fat  is  fq^acated  from,  the  hlQ<(?tl 

inpth^  arteries;  that  beingvformed  in  theC?  veffejs 

jtis  earried.by  its  fpeeific  ltghtBefs,^a.ilJe\?cir- 

Gumference  of  the  fanguineous  Q^feidefrwlijcti 
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diftends  the  arteries,  and  puihed  through  fmall 
orifices,  with  which  their  fides  are  fuppofed  to 
be  perforated,  into  the  cells  of  the  mucous  tex- 
ture. In  order  to  prove  this  opinion,  Haller 
lays  great  ftrefs  upon  the  phenomena  of  injec- 
tions which  exude  through  all  the  lateral  points 
of  the  arteries ;  he  adduces  that  the  fat  frequent- 
ly exhibits  points  and  a  red  tinge  of  blood 
extravafated  through  the  fides  of  arteries  after 
animals  have  been,  violently  hunted  ;  thatMor- 
gagnihas  feen  fat  run  in  drops  from  divided 
veflels  ;  that  Malphigi  alTerts  that  he  has  feen 
it  in  the  arterial  and  circulating  blood  of  frogs, 
and  that  GlifTon  and  Ruyfch  have  difcovered 
it  in  the  blood  of  fcorbutic  patients.  Reft, 
abundant  nutrition,  diminution  of  the  fecrctions, 
and  efpecially  of  perfpiration,  the  debility  and 
relaxation  which  follows  ha^rmorrhages,  cafira- 
tion,  are  the  circumftances  which  favour  its 
formation.  A  marked  difoxigenation  in  the 
blood  is  its  primitive  fource,  according  to  the 
principles  of  the  French  pneumatic  chemiftry, 
fo  well  applied  by  Dr.  Beddoes.  We  fee  birds 
become  fat  during  a  fog  of  fome  hours  continue 
ance,  (qu.)  efpecially  ortolans,  robin  red-breafls> 
thruihes,  &c.  The  abforbent  veffels  fuck  it  up 
and  caufe  it  quickly  to  difappear  in  the  animal 
that  fleep  during  the  winter,  or  in  fibrile  difeafes, 
in  great  fuppurations,  during  violent  exercife, 
in  confequence  of  the  ufe  of  acrid  4bod  the 
abufe  of  vinous  or  fpirituous  liquors,  mercurial 
fri6tions,  &c. 

S.    The 
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^.  The  chemical  nature  of  fat  was  not  known 
till  within  a  few  years  paft.  Olaus  Borrichius 
was  the  firftwho  paid  particular  attention  in  the 
feventeetith  century,  to  the  acrid  and  ftrong 
fmoke  which  is  difengaged  from  this  fubftance 
when  ftrongly  heated,  and  defcribed  the  bad 
eiFefts  which  it  produces  upon  perfons  who  ex- 
pofe  themfelves  to  it  In  1740,  Grutfmacher, 
from  the  aftion  of  the  powerful  acids  upoii 
the  vegetable  oils,  confidered  fat  as  an  oil 
thickened  by  an  acid.  His  opinion  was  followed 
by  all  the  chemifts  down  to  our  own  time* 
Grutfmachfer  occupied  himfelf  with  this  acid 
of  fat  in  1748.  Rhades,  having  been  engaged 
in  the  inveftigiatioh  of  animal  matters  by  the 
inftatices  of  the  celebrated  Haller  gave  fome 
details  relative  to  this  humour  in  a  Treatife  pub* 
lifhed  at  Gottengen  in  1753.  Knape  confidered 
this  acid  when  reftified  as  very  ftrong  and  form- 
ing a  particular  fpecies. ,  A  year  after  the  in* 
veftigations  of  Rhades,  Leynergavean  account 
of  a  feries  of  experiments  upon  the  acid  of  fatt, 
lipon  which  he  pu'bliflied  a  particular  differtation. 
However,  notwithftanding  thefe  preliminary 
labours,  D'Aumont  did  not  hefitate  to  deny, 
in  the  firft  edition  of  the  Encyclopedia,  the 
prfefence  of  an  acid  in  the  diftillation  of  fat 
Haller  re-eftablifhed  the  truth  in  the  fupplements 
which  he  added  fome  years  afterwards  to  the  me- 
dical articles  of  that  work.  Crell,  in  1779,  pub- 
liflied  a  long  Differtation  und  an  extenfive  feries 
of  experiments  upon  fat  and  its  acid  ;  he  fliowed 
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bow  to  extraft  and  purify  it ;  he  defcribed  its 
diftinftive  properties  and  its  faline  combinations 
Since  him,  all  the  chemifts  have  confirmed  as 
well  as  extended  the  refulta  of  Crell  upon  the 
ftcid  extrafted  from  fat  Maret,  in  the  academi- 
cal courfes  at  Dijon,  repeated  his  experiments 
and  added  fome  fa6ls  to  them.  Citizen  Guy  ton 
ias  publifhed  an  accurate  hiftory  of  them  in  the 
firft  volume  of  the  EncyclopSdie  methodiquej  or 
that  in  which  the  order  of  the  fubje6b  is  fojlow-^ 
ed ;  he  there  efpecially  maintains  the  exiftence 
of  this  acid  ready  formed  in  the  fats*  .  Citizen 
Berthollet  has  proved  the  prefence  of  oxigen  in 
them,  and  has  ably  defcribed  the  mode  of  their 
a6lion  upon  the  metallic  oxides.-  I  have  ali# 
occupied  myfelf  with  the  cheraicd  properties  of 
this  animal  compound  ;  I  have  found  that  the 
febacic  acid  does  not  exift  in  it  ready  formed, 
but  that  it  requires  the  decompofing  a6lion  of 
fire  in  order  to  obtain  it ;  I  have  ihown  that  the 
nitric  acid  oxigenates  fat  and  renders  it  capable 
of  ading  in  a  very  remarkable  manner  upon  the 
animal  economy.  It  is  lince  this  period  that  it 
has  been  employed  with  fuccefs  in  the  itch,  in 
inveterate  herpetic  eruptions,  cutaneous  fyphi- 
litic  fymptoms,  &c.  I  have  difcovered  the  pof- 
fibility  of  explaining  its  formation,  its  fufio% 
&c.  by  the  chemical  attractions  and  the  ftate  of 
the  blood  in  living  animak  :  finally,  I  have 
determined,  the  difference  of  fome  fpeciesof 
fat. 

6.    The 


FAT4  243 

6.  Tlic  fir  ft  experiment,  otfirftprocefa  which 
h  pra^ifed  upoa  fat,  confiftsr  in  its  purification* 
It  is  kiiown  that  this  humdur,  fuch  as  it  is,  ex- 
traifted   from  the  body  of  animals,  is  mixed 
with  ceiluiat  texture  and  with  lymphatic  veflels, 
with  blood  and  with  gelatinous  mucilage  ;  tliat 
it^is  very  fufceptible  of  alteration  :  In  order  to 
purify  and  preferve  it,  it  is  cut  into  fmall  frag- 
ments ;    the    moft    apparent  and  the  largeft' 
membranes  and   veffels  are  feparated  from  it ; 
it  is  carefully  wa(hed,  with  much   compreffion,^ 
in  a  large  quantity  of  water ;  it  is  even  triturated 
with  water  in  a  mortar ;  it  is  melted  in  a  veffel  of 
]>orceIain  or  pottery  with  a  fmall  quantity  of 
water  ;  this  is  fuffered  to  be  diffipated  till  the 
crackling  noife  which    indicates    its    paflage 
through  the  fufed  fat  and  its  evaporation  inta 
the  air  is  no  longer  heard  ;  it  is  carefully  fcum- 
med  in  order  to  feparate  from  it  portions  of  the 
folid  parts  which  may  remain  in  it  ;  it  is  poured 
into  a  cold  and  new  veflTel,  in  which^it  becomes 
fixed  in  a  white,    granulated   and    cryftalline 
mafs,    very  fmooth,    foft,  and  fufible  between 
the  fingers,  which  keeps  for  a  great  length  of 
time.     This  operation  is  principally  performed 
ha    the    laboratories  of   Pharmacy    and    the 
perfumers*  work-fliops   with  the  fat  of   pork, 
H^hicfa  is  in  this  ftate  called  lard  or  axungia. 
The  fat  thus  purified  is  more  opaque,  lefs  denfe, 
and  muck  whiter  than  in  its  natural  ftate  :  it 
retains  between  its  molecules  a  certain  quantity 
of  water  yrhich  gives  it  thefe  new  chara£iers« 
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7.  Fat  cxpofed  to  a  mild  fire  is  liquified,  be- 
comes tranfparent,   and  fixes  into  fmall,   clofe 
and  granulated  xryftals  by  cooling.     Its  fufion 
takes  place  between  forty  and  feventy  degrees 
of  the  centigradal  thermometer,  according  to 
the  different   varieties  of  this  animal  matter. 
It  may  be  melted  in  balneo  mariae,  in  order  to 
avoid  its  alteration  when  we  wifli  only  to  effefl; 
-  its  fufion.      Heated   in   contaft  with    the    air 
beyond  the  heat  requifite  for  fufing  it,  it  quickly 
acquires    a    temperature    ftiperior    to   that  of 
boiling  water ;  it  becomes  capable  of  baking  and 
drying,  the  vegetable  and  animal  matters  that 
are  immerfed  in  it,   which  are  drawn  out  of  it 
hardened  at  their  furface  and  deprived  of  water. 
Soon  afterwards  there  arifes  from  it  acrid  and 
pungent  vapours,  which  excite  a  difcharge  of 
tears,  and  irritate  the  fauces.     This  fmoke  in- 
flames, and  the  fat  continues  to  burn. till  it  is  re- 
duced into  coal.  We  fee  by  this  that  it  does  not 
burn  till  after  it  has  been  volatilized,   and   that 
it  is  in  order  to  reduce  it  into  vapour  that,  when 
it  is  employed  for  lamps,  a  wick  is  ufedfor  the 
purpofe   of  conveying  into   the  air  the   part 
which  has;  been  reduced  to  vapour; 
-  Fat  diftilled  on  the  water-bath  affords  a  certam 
quantity  of  water  of  a  faint  fmell,  in  which 
the  different   re-agents  produce  no  alteratiofi^ 
and  which  neverthelefs  becomes  turbid,  deiiofits 
flakes,  and  acquires  a  fetid  odour  whea.it  is 
kept*     This  water,  however,  prefents  a  liels  fen-. 
lible  alteration  than  moft  of  the  other,  .aninial 
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fiibfiances  ;  it  becomes  lefs  ammoniacal ;  and  it 
is '  in' general  a  very  marked  charaAer  of  this 
fpecies  of  humour  ;  that  it  affords  much  lefs  of 
the   latter  produ6l  than  all  the  other  animal 
compounds ;  which  has  induced  chemifts  hi- 
therto to  fay  that  it  was  an  almoft  vegetable 
tnatter,  or  which  paffed  almoft  without  change 
from  the  vegetable  aliment  into  the  body  of 
animals.     The  water  which  is  obtained  in  this 
diftillation  of  fat  on  the  water-bath  was  not 
intirely  contained   in  this  humour;  a  part  is 
formed   at  the   expenfe   of  the   hidrogen  and 
of' the  oxigen  which  it   contains:  on  which 
account,   after  this  mode  of  adion  of  the  fire, 
the  far  is   perceptibly   drier,  and  of  a  fawur 
yellow  or  brownifh   colour,  which  announces 
its  commenced  dccompofition  and  the  precipi««' 
tat  ion  of  the  carbon. 

.8.  When  we  diftil  fat  in  a  retort,  we  effedl 
its  dccompofition  in  a  much  more  complete 
inanner^  This  operation  has  long  been  per- 
formed in  the  laboratories  of  chemiftry»:  never- 
ihelefs  its  real  mechanifm  .and  remarkable 
phenoHBena  have  hitherto  been  unknown.  It 
iias  .been  obferved,  that  in  this  diftillation  the 
&t  paired  almoft  iiitire  into  the  receiver  when 
it  was  heated  a  little  ftrougly.;  but  there  was 
Jaawever  difengagcd  a  fmall  quantity  of  very 
acid  water,  an  elaftic  fluid,,  which  Hales,  reckoas 
to  amount  to  eighteen  times  the  volume  of  thp 
fat,  .which  was  believed,  to. .be  .air,,  and  that 
iJicre  iemained  a  coally  inp^k^ fUr^tbe  fAtort,  It 
.:  :;  has 
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has  been  feen,     that  by  repeated  diftillations 
of  the  fuGlinied  fat,  there  M^as  each  time  ob- 
tained from  it  a  portion  of  acid  water,   all  oil 
which  gradually  became  attenuated,  a  poriion 
of  air,  and  a  light  layer  of  coal :  it  was  thence 
coticluded    that    by  repeating   this    opei-atioa 
the   fat    would   be  converted    into    the    fiate 
of  water  and  of  air.    It  refu Its  from  thefe  fadsi 
which  are  now  better  underftood/that  it  is  into 
water  and  carbonic  acid,  befides  a  fmall  quaQ? 
tity  of  ammonia,  that  the  fat  is  reduced  com- 
pletely, and  in    its   laft  analyiis ;  but  that  iti 
order  to  arrive  at  this  complete  decompofitioBi 
it  is  neceflary  to  add  to  this  matter  when  heated 
a  large  quantity  of  oxigen  ;   that  it  is  on  this 
account  chat  the  operation  advances  much  fafier 
in  a  large  velVel  than  in  a  fmall  one,  or  that 
we  are  obliged  to  repeat  the  diftillation  a  great 
number  of  times.in  fucceflion;  finally,  that  this 
decompofition   refembles,    though   in   another 
mode  and  with  other  phenomena,  the  combuf^ 
tion  of  the  fat  in  open  veffels ;  that  when  this 
is  performed  with  care,  we  have  only  water  and 
carbonic  acid  as  produ6U ;  that  when  it  is  ef* 
fefted  only  in  part  we  obtain  from  it,  jblb  ib 
diftillationi  an   acid  vapour,  a  portion  of  oil 
fiot  decompofed,    but  merely  volatilized,  and 
a  coally,    or  fungiform  concretion  of   coal, 
which  collets    upon  the  wick,    and    prdent 
a  new  obitacle  to  this  phenomenon ;  that  thus 
the  products  of  the  diilillation  of  the  fet  in 
the  retort,  the  phlegm,  tlie  febacic  aicid,  the 
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gftfes,  the  more  or  lefs  liquid  oil,  are  kinds  of 
compounds  intermediate  between  this  body  and 
the  water,  and  carbonic  acid,  which  are  the 
illtimate  terms  of  its  decompofition ;  that  their 
proportion  muft  vary  according  to  the  force 
of  the  decompofition  that  is  effefted,  accord- 
ing to  the  temperature  that  is  employed,  the 
fize  of  thie  veffels,  the  quantity  of  air  which 
they  contain,  the  manner  in  which  the  fire  is 
managed,   &c. 

$.  Thefe  general  notions  ferve  to  enable  us 
alfo  to  conceive  and  explain  what  the  difFerent 
chemifts  have  written  concerning  the  diftillation 
of  fat.  Neuman,  one  of  the  firft  who  has 
well  defcribed  this  operation,  diftilled  compa- 
ratively the  fats  of  the  bullock,  the  flieep,  the 
hog,  and  the  goofe :  he  employed  1152  parts 
(grains)  or  two  ounces  of  each  of  thefe  fats. 
That  of  the  bullock  gave  him  fixty  parts  of 
phlegm  o^  empyreumatic  and  acrid  liquor,  of 
which  he  has  not  howfcver  indicated  the  acid 

4 

nature,  852  parts  of  oil,  and  eighteen  of  coal. 
From  the  fat  of  iheep  he  pbtained  ninety 
parts  of  phlegm,  854  of  oil,  and  16  of  coal; 
from  that  of  the  hog,  70  parts  of  phlegm  aiid 
880  of  oil;  and  from  the  faj;  of  the  goofe, 
60  parts  of  empyreumatic  water,  890  of  acrid 
oil,  and  10  of  coal.  He^onfidered  this  coal 
as  earth:  he  took  po  account  of  the  elaftio 
fluids,  and  he  did  not  know  the  febacic  acid. 
Hoffmann  believed  that  the  produft  of  the  diftil- 
lation of  fat  was  alkaline,  ^s  it  turned  copper 
4  h\m. 
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blue.  Segner  obtained  from  four  ounces  of 
human  fat,  heated  to  600  degrees  of  Fahren- 
heit's thermometer,  or  270  of  Reaumur,  100 
drops  of  phlegm,  the  acidity  pf  which  he  has 
indicated,  as  well  as  Vogel :  he  has  obferved 
that  this  produft  reddened  the  blue  colour  of 
violets,  that  its  ftrong  odour  was  obnoxious  to 
the  brain  :  that  there  remained  in  th^  retort, 
after  he  had  obtained  it,  a  concrete  and  blackiih 
oil. 

Crell  performed  the  diftillation  of  .the  human 
fat  in  a  more  careful  manner;  twenty-eight 
ounces,  heated  in  a  glafs  retort  with  the  fand- 
balh,  yielded,  after  having  melted  at  the  1 15th 
degree  of  Reaumur's  thermometer,  an  infipid 
phlegm ;  at  220  degrees,  an  inflation  took 
place,  which  did  not  appear  in  the  fat  of  the 
bullock ;  there  were  difengaged  two  liquids,  a 
brown  and  liquid  oil  upon  a  water  of  a  gold- 
yellow  colour,  befides  an  oil  fixed  at  the  bottom 
of  this  water.  The  operation  lafted  twenty-one 
hours  :  all  the  products  had  a  ftrong  fmell.  By 
diftilling  them  over  again,  he  obtained  twenty 
cuncea,  five  drachms,  forty  grains  of  fluid  oil; 
three  ounces,  three  drachms,  thirty  grains  of 
acid  phlegm;  three  ounces,  one  drachmi 
forty  grains  of  brilliant  eoal,  five  drachms,  tei^ 
grains  lofs. 

.  We  eafily  perceive,  in  the  differences  of  the 
proportions  between  thefe  different  analyfes,  the 
truth  of  what  I  have  advanced  concerning  the 
varieties  of  the  mode  of  operating,  of  the  temr 

perature^ 
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perature,  of  the  form  and  fize  of  the  veflels, 
concerning  the  rapidity  with  which  the  heat  is 
applied,  the  repetition  of  the  diftillations,  &c. 
.    10.  Fat  kept  in  the   air  becomes  the  more 
altered  in  it  the  more  multiplied  the  points  of 
contafl;  between  them  are^  and"  the  hotter  the 
atmpfphere  is  ;  it  acquires  a  yellow  and  fome- 
times  an  orange  colour ;  it  affames  a  pungent 
odour,  which  is  knowa.by  the  name  of  a  rancid 
Jinell,   with  an  acrid  and  manifeftly  four  tafte. 
This  kind   of  rancidity,  which  is  owing  to  the 
development  of  an  acid,  fuppofes  alfo'^the  fixa* 
tion  of  a  portion  of  oxigen  ;  it  appears  that  it, 
proceeds  from  a  fermentation  which  eftablilhes 
itfelf  in  the  gelatinous  fubftance,  which  accom-^ 
panics  even  the  purified  fat,  which  re- ads  upon 
the  adipofe  fubftance  itfelf,   which  developcs 
in  the  latter  febacic  acid,  and  perhaps  a  fmall 
quantity  of  acetous  acid  in  the  firft.    The  water 
in   which  rancid  fat  is    waflied    acquires   an 
acrid  tafte,  and  the  property  of  reddening  the 
blue  vegetable  colours.     Mr.  Poerner  employe4 
this   liquid   in    order    to   purify   it     Alcohol 
,equally  poffeffes    this-  property,    according  to 
CitizengVIachy.  However,  both  of  thefe  agent? 
difiblve    a   part  of  the  fat  at  the  fame  time 
with  its  acid,  and  the  fat,  though  well  waflied, 
retains  a  portion  of  the  latter.     Thele  obfervar 
tions  already  prove  that  the  febacic  acid,  de- 
veloped in  the  rancefcence  of  the  fat,  was  not 
contained  ready  formed  in  this  fubftance,  but 
%\^\.  jt  is  formed  by  the   feyjnentation  itfelf 

which 
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which  it  has  undergone.  However  little  rancid 
the  fat  may  be,  we  fee  that  it  acquires  pro- 
perties very  different  from  thofe  which  it  pof- 
feffed  previous  to  this  rancidity,  and  which  it 
muft  however  have  in  part,  at  leaft,  if  it  natu- 
rally contained  febacic  acid  ready  formed^ 

11.,  Fat  mixes  very  well  with  fulphur  by 
fimple  trituration  ;  it  diifolves  it  with  the  aid  of 
fufion,  and  alfumes  a  pretty  ftrong  confidence 
by  this  union,  which  firms  the  fulphurated 
ointment.  When  we  heat  this  fulphurated  fat, 
we  do  not  obtain  from  it  any  fublimed  fat,  but 
a  largtf  quantity  of  fulphurated  hidrogen  gas 
and  of  fulphureous  acid,  becaufe  a  high  tempera* 
ture,  by  favouring  the.decompofition  of  the  fat,, 
transfers  a  portion  of  its  oxigcn  to  the  fulpburi 
which  it  bums  in  part,  and  of  its  hidrogen  to 
the  fame  body  which  it  carries  off  in  the  gafeous 
form. 

The  cafe  is  the  fame  with  phofphorus,  which 
is  diifolved  very  eafily  in  the  heat  by  melted 
fat.  It  is  difficult  to  feparate  the  -  phofphorus 
from  this  combination  :  it  is,  however,  not  fo 
much  fixed  in  it  as  the  fulphur ;  but  it  is  alfo 
ifiifengaged  from  it  by  the  aftioh  of  heat  in  the 
flate  of  phofphorated  hidrogen  gas.  In  per- 
forming this  experiment,  it  is  neceffary  to 
employ  precautions  in  order  to  prevent  thedc* 
tonation  and  fudden  inflammation  which  may 
be  produced  by  the  phofporated  compound. 

Fat  a6t8  even  in  the  cold^upon  fome  metals^ 
the  oxidation  of  which  it  effeCts,  or  at  leaft 
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favours,  when  it  is  triturated  with  thcfe  bodies 
reduced  into  fmall  particles,  and  in  contaft 
with  the  air.  This  efFe6l  is  particularly  per- 
ceptible in  the  preparation  of  the  mercurial 
ointment,  which  confifts  in  triturating  running 
mercury  with  hog's  lard.  We  fee  this  metal  gra- 
dually lofe  its  metallic  form  and  liquidity,  and 
the  fat  acquire  a  black  colour.  Though  in  this 
extin^^ion  it  was  at  firft  thought  that  the  mer- 
cury was  only  divided,  as  we  always  fi?e  metallic 
globules  in  the  beft  prepared  ointment,  it  is 
certain  that  it  is  a  real  black  oxidation  of  the 
metal,  'becaufe  it  takes  place  much  more  fpecdily 
when  we  add  to  the  fat  red  oxide  of  mercury, 
f«per*oxigenated  muriate  of  mercury,  or  when, 
inilead  of  fimple  lard,  we  take  oxigenated 
fat,  as  I  Ihall  indicate  hereafter,  whc  n  we  aid 
this  extinction  by  highly  oxigenated  animal 
matters,  fuch  as  faliva.  The  fat  ads  in  the 
fame  manner  upon  copper,  which  -  it  very 
quickly  converts  into  green  oxide.  This  phe- 
nomenon ijj  v^ry  perceptible  with  wax,  which 
indeed  is  one  of  the  moft  highly  oxigenated 
adipofe  fubilances, 

I  ig.  Water  does  not  diffolve  fat,  and  when 
we  employ  it  in  order  to  waih  and  purify  it,  it 
is  only  in  order  to  feparate^  from  the  blood  and 
other  foluble  matters  which  it  contains.  M'hen 
fat  is  boiled  in  water  it  melts,  and  the  aqueous 
liquor  then  dillblves  the  membranous  lamins, 
find  the  cellular  texture  which  are  interpofed 
in  it;  fo  Uiat  if  the  water  be  in  fmall  quantity, 

and 
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and  we  after wai'ds  fuffer  it  to  cool,  it  concretes 
into  a  jelly.  I  have  already  faid,  that  a 
portion  of  this  liqi^id  is  interpofed  between  the 
molecules  of  the  fat :  fo  that  after  the  coqling 
and>condenfation  of  the  latter,' it  is  in  a  gm- 
nulated  form,  more  light,  white,  and  opaque 
than  it  was  before.  It  is  neceffary  to  heat 
it  afterwards  for  a  long  tin]e,  .in  .order  to 
feparate  from  it  this  portion  of  water,  which 
efcapes  with  a  crackling;  noife  till  the  iaft 
particle.  Another  effe6l  is  producesd  by  ■  the 
:watef  when  tlie  fat  is  boiling  and  violently 
heated,  whenr;it-is  on  the  point  of  Joeing. -ija^^ 
flamed,  and  efpeqially  when  it  js.fo  already. 
Water  thrown  upon  fat  thus  heated  frequently 
produced  a  confiderable  explofion,  and  greatly 
augmnits  its  inflammation,  which  i«p  owing  ;tp 
a  real  decompofition  of  the  water  elfecled.by 
the  red-hot  carbon,  and  the  rapid  difengage- 
ment  of  the  carbonic  acid,  and  of  the  hidrogen 
ga$,  whigh  ^re  the  product  of  tW^.  decompo* 
fition,  ^Qi\  this  account  water,/ fo -far:  from 
being  able  to  ftop.itlii^oU^iriiiiig.of  inflamed  oils 
and  fats,  only  gives  greater  a(5li?v.ity;t4.*he.eoih/ 
buftioii,   and  i^ugm^tits  it$.;rc\v,agc*sj  j.  ; -i'     *. 

J3.  Fataclttf  wifih  thQ  ^ifi-:Q,t^'-Jie«^^^^^^  upon' atU 
the  metallic  oxides,  ^ml;.:fpd<t^j:^s;iliem  at.firil 
by  becoming  vtfelf  oxigeuaiejcl,  ami  ^fterwscids 
by  being  decompQJcd.  .T1|U  elicft  'is!  obferved 
iu  the  pif'cparation  of.  pjntmtuts'  aml'^plnftersi 
It  is  the  faiue  4s  that.iwhich  I  hive»defcribed 
jift  tk^:j.lMf^-ory  .of -jtbe.o^il^^ijj  JVIinij!  ^metallic 

oxides, 


A 


FAT.  253 

oxides,  efpecially  thqfe  of  kad,  copper,  and 
iron,  are  foluble  in  )iot  fat ;  they  give  it  con- 
fiftpnce  and  lieat ;  they  foni>  with  it  kinds  of 
infoluble^foaps;  it.  is  therefore  dangerous  to 
melt  fat  in  earthen  veffels  glazed  with  the  oxides 
of  lead  and  of  copper. 

The  powerful  acids,  and.  efpecially  the  ful- 
phuric  and  the  nitriq,  a6l  in  a  v^ry  remarkabip 
manner  upon  fat,  .whilft  the  weak  and  littlj^ 
<leeompofable  acids,  or  thofe  which  yield  their 
oxigen  with  difficulty,  do  not  caufe  it  to  un- 
dergo any  alteration. 

The  concentiated  fulphuric  acid  turns  fat 
brown,  and  reduces  it  to  coal  in  a  perceptible 
manner  in  th^ecold :  its  aflion  flops  when  it 
has  formed  in  it  a  fufficient  quantity  of  M^ater  to 
be  faturated  mth  it.  In  the  heat  it  goes  much 
fartjier ;  tlierearedifengaged  fulphurous  acid  gas, 
carbpnip  acid  g^$,  and  fulphurated  hidrogeu  gas. 
The  fat  is  afterwards  iu  a  great  meaftirc  de- 
compofed.  and  there  remains  of  it  only  a  faiall 
black  portion  haying  little  confiftcnge. 
,  Tlie  nitric  apida^ls  but  very  little  in  the  cold 
Upon  the  adippfe  compound..  In  the  heat,  a,t 
the  temperature,  at  which  the,fa,f  ^lelts,  nitric 
acid,  at  32-  fi^grees  ;of  the-  aiiromctcr,  is  ^deconi- 
pofed,  yields  oxigen  to  it,  giv^es  it.  an  orange- 
yellow  colour;  there  is:  difengaged  a  fmall 
quantity  of  nitrous  gjas,  and  azotic  gas;**  it  is 
in  th,ijs  manner,  that ,  we  obtain  the  oxigenate^ 
oint-menjt,  which  I^  jfi^ft  pvoppfed  ijfeveral^year^ 
ago,  tpbefubftjtuted  ipftead.  of  the,\xngv^ntui)i 

1  ,       citriuum, 
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citrinutn,  tnd  which  Citizen  Alyon  ha«  fince 
found  fo  ufeful  in  the  itch,  in  old  herpetic 
eruptions,  and  in  ycneireal  aOe^tions  of  the  (kin. 
He  prepares  it  by  takitig  fifteen  parts  of  fat^and 
one  part  of  the  acid  indicated,  by  caufing  them 
to  ad  at  a  mild  heait  till  an  ebullition  takes 
place^  by  withdrawing  the  mixture  from  the 
fire,  and  by  agitating  it  confiderably  whilft  it  is 
cooling.  There  may  be  many  degrees  of  the 
oxigenation  of  the  fat,  according  to  the  form 
and  the  quantity  of  the  acid  which  is  employed* 
If  we  employ  three  or  four  parts  of  nitrous  acid 
to  one  of  fat,  and  heat  itftronglyi  wedecompofe 
thefe  two  bodies;  the  fat  becomes  fenfibly 
brown,  febacic  acid  and  a  little  oxali<i  acid  are 
formed,  whilft  much  nitrous  gas. and  carbonic 
acid  are  difengaged,  without  mentioning  the 
water  which  is  difengaged  at  the  fame  time4 
Amongft  the  difterent  oxidations  which  the  fat 
is  made  to  undergo  by  treating  it  by  this  acid, 
of  different  ftrengths,  at  different  temperatuiies, 
and  in  varied  dofes,  there  is  one  which*  ap- 
proaches fo  near  to  the  drynefe  of  wax,  that 
there  is  reafon  to  hope  we  fhall  at  ibme  future 
period,  be  able  to  give  it  this  character  in  our 
manufadlures.  The  fat  oxigenated  to  the  flatc 
of  ointment  or  pomatum  extinguifhes  mercury 
five  times  fafter  than  natural  fat,  and  may  fetve 
with  great  advantage  for  the  preparation  of  the 
unguentum  citrinum :  it  is  "alfo  fufceptiUe  of 
quickly  oxiding  copper,  which  it  dilTolves  with 
th«  aid  of  heat,  and  with  which  it  fooh  forms  a 
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fort  of  brown  ointment;  it  is  foluble  in  alcoholi 
&c  We  may  oxigenate  fat  by  means  of  the 
oxigenated  muriatic  acid. 

14.  The  cauftic  alkalis  have  a  very  flroog^ 
a6tion  upon  fat;  they  eafily  reduce  it  to  tte 
faponaceous  (late.  This  kind  of  animal  foap 
ma)'^  ferve  for  all  the  purpofes  of  economy,  and 
it  is  4nanufaQ;ured  of  this  kind  in  fome  coun- 
tries. Ammonia  does  not  exert  any  fuch  a^iou 
upon  the  adipofe  compound.  lime,  barites,  and 
ftrontian,  combine  with  it,  and  conflitute  earthy, 
hard,  folid,  and  infoluble  foaps.  Thefe  compo- 
fitions  are  fometimes  employed  in  the  fabrication 
of  mortars  or  cements,  and  they  give  them  aeon* 
fiderable  folidity,  and  the  property  of  receiving  a 
foft  and  uTi6luQus  poliih.  The  foaps  of  fat,  when 
burned  by  a  violent  fire,  are  reduced  to  coal  and 
afford  alkaline  and  earthy  febates,  which  fome 
modern  chemifts  have  believed  to  be  all  formed  in 
the  original  foaps,  but  which  are  really  formed 
only  by  the  high  temperature  which  burn  and  de- 
compofes  the  fat.  I  Khali  foon  fpeak  of  them  again 
in  treating  of  the  febacic  acid.  The  falts  have 
no  a6lion  tliat  is  known  upon  fat ;  the  muriate 
of  foda  preferves  it,  and  keeps  it  for  a  confide- 
rable  length  of  time  from  becoming  rancid. 

15.  The  metallic  falts  and  folutions  exercife 
IB  the  heat  upon  melted  fat,  an  aftion  which 
has  long  been  known  in  the  laboratories  of  phar- 
macy, where  feveral  compofitions  of  ointmen^ts 
or  plafters,  are  prepared  with  thefe  matters :  it 
is  efpecially   exemplifiied  wkfa  the  filtrate  ^ 

mercury 


t56  txr. 

mercury  in  folution.  When  we  pour  this  folii- 
tion  into  melted  fat,  and  agitate  the  liquid^ 
there  is  fuddenly  formed  a-  yellow  precipitate, ' 
and  the  mixture,  as  it  cools,  affumes  a  folid 
confiftence,  preferving  its  colour ;  on  which 
account  it  has  been  called  the  citron-ointment 
The  oxide  of  mercury  in  this  compofition  qaits 
the  nitric  acid,  and  paffes  into  the  ftate  of  yel- 
low oxide;  the  fat  is  oxigenated^  by  the  acid, 
and  itfelf  affumes  a  fmiilar  tinge.  We  fee  azotic 
gas  difengaged  in  fmall  bubbles.  All  the 
metallic  nitrates,  and  moft  of  the  falts  and  acid 
folutions  of  the  metals,  prefent  either  a  folu- 
tion or  a  decompofition  by  melted  fat.  Several 
of  them  even  unite  well  with  it  in  the  cold  and 
by  fimple  trituration*  This  kind  of  combina- 
tion which  as  yet  is  little  known,  and  the 
reciprocal  aftion  which  accompanies  it,  deferve 
to  engage  the  attention  of  the  chemifts,  andmuft 
afford,  by  new  refearches,  ufeful  matters  to 
the  arts,  as  well  as  new  refults  to  the  theory  of 
the  fcience. 

16.  Fat  combines  with  a  great  number  of 
vegetable  and  animal  fubftances  :  it  ealily  dif* 
folves  the  extracts,  the  green  colouring  parts, 
the  balfams,  the  refins,  and  the  gum-refius,  as 
we  fee  in  the  preparation  of  a  multitude  of 
ointments  and  plaifters  ;  it  obftinately  retains 
all  the  odorous  materials  of  thofe  bodies,  as  is 
proved  in  the  art  of  perfumery  ;  it  ftops  the 
alteration  of  which  thefe  fubftances  are  fufcepti- 
ble  and  preferves  them  for  a  great  length  of 
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time  J  it  unites  with  elaftic  refin  though  with 
difficulty.     Alcohol  has  no  aftion  upon  it,  at 
leaft  unlefs  it  be  rancid  or  oxigenated ;  however, 
fome   fpecies  of   adipofe  fubftances,    amongft 
thofe  which  naturally  contain  the  nioft  oxigeii 
are  capable  of  diffoh  ing  in  it     The  mucilages 
combine  with  melted  fat,  and   communicate  to 
it  that  kind  of  fottnefs  and   unftuofity  which 
charaderizes  fome  ointments.     The  gums  tri- 
turated witli  fat  render  it  foluble,  or  at  leaft 
.  capable  of  remaining  fufj^cndcd  in  water-     It 
•  is  capable  of  uniting  by  fufion  with  the  oib, 
to  which  it  communicates  a  part  of  its  tonfif- 
tence..    Tannin  appears  alio  to  be  fufceptible  of 
Gombining  with  fat,  though  this  kind  of  com- 
bination has  not  yet  been  fpoken  of.     Finally, 
tlie  albuminous  animal  liquors  unite  alfo  with 
it  by  long  trituration,  and  it  is  through  their 
mediation  that  the  fat  is  taken  up  again  by  the 
abforbent  veffels  and  carried  back  into  the  cir- 
culation. Haller  has  obferved  that  fome  purulent 
Humours,  Avbich  are  only  a  compound  analogous 
to  thofe  which  I  here  indicate,  have  the  fatty 
character  and  Luflame  when  they  are  heated. 

17.  I  have  .announced,  in  feveral  of  tlie  pre- 
ceding articles,  that  fat  affords,  by  its  decom- 
Pofition  by  fire,*  a  particular  acid,  which  has 
teen  called  febacic  acid,  as  it  is  obtained  in 
confiderable  abundance  from  tallow.  Tliis 
produ6l  deferves  a  particular  defcription .  Crell 
^^s  occupied  himfelf  the  moft  with  this  fubjeft 
^P  all  the  chemifts.  After  having  found  that 
Vol,  IX.  S  it 
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It  was  Conftaiitly  difengaged  during  the  decom- 
pofition  of  fats  by  fire,  he  endeavoured  to  find 
the  means  of  purifying  it;   but  he  met  with 
great  difficulty  to  feparate  the  oir which  accom- 
panies it.     Having  employed  diftillation   with 
the  view  to  concentrate  it,  he  obtained  a  very 
acid  AV^ater,   and  was   convinced    that   it    was 
more  volatile  than  this  liquid.    He  faturated  tlie 
acid  produft  of  fat  with  pot-afh,  evaporated  the 
liquor  to  drynefs,  and  heated  the  refidutim  in 
a  crucible  till  it  aiForded  ^no  more  fmoke  ;  and 
till  it  diffolved  without  colour,  by  precipitating 
carbon  during  its   folution   in    water.   -  This 
^fecond  folution  being  evaporated  afforded  him  . 
a  foliated  fait  which  he  diftiiled  ^ylth  half  its 
weight  of  fulphuric  acid,  and  he  thus, obtained 
a  fuming  acrid  acid,  in  the  propoitioh  of  one- 
twentieth  part  of  the   fait   employed.     When 
this  fait  had  not  been  fufficiently  calcined  it , 
gave   him  by  the  fulphuric  acid  an  oily  liquid 
of  a  gold-yellow  colour  mixed  with  the  acid 
liquid.     He  employed  an  ordinary  copper  alem- 
bic for  diftilling  the  fat  and  obtaining   from'  it 
the  acid  liquid,  as   well  as  the  fluid  oil';  biit 
this  procefs   did  not  anfwer  his  purpofe  ;  the 
acid  retained  copper,  and, the  tinning  ofJ:he 
capital  Avas  melted;  he  therefore  endeavoured  to 
find  another  procefs  than  the  diftillation  and 
the  faturation  of  the  produ6l  of  the  fat  by  the 
fixed  alkali  in  order  to  procure  the  febacic  acid- 
The  following  is  that  which  he  adopted  after 
many  attempts. 

18.    Per- 
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"^18.  Perfuaded,  with  all  the  chemifts,  and 
efpecially  Cartheufer,  Macquer,  &c.  that  the 
febacic  acid  exifted  ready  formed  in  fat,  he 
propofed  to  fix  it  by.means  of  the  alkalis  im- 
nlediately  and  independent  of  diftillation.  He 
made  a  foap  of  fat  with  pot-afli,  of  which  he 
mixed  ten  pounds  in  a  gelatinous  ftate  with  22 
ounces  of  diffolved  alum  ;  by  Separating  the 
liquor  from  the  precipitate  formed  by  the  info- 
luble  aluminous  foap,  and  evaporating  it,  he 
ex t rafted  from  it  twenty  one  ounces  of  febate 
of  pot-afli,  mixed  with  fulplute  of  the  .fame 
bafe.  It  was  from  this  fait  diftilled  with  the 
fulphuric  acid  that  he  extratled  the  febacic 
acid  ;  he  redifipd  it  upon  a  quarter  of  the  fait 
preferved  for  this  purpofe.  He  affured  himfelf 
that  this  reftified  acid  contained  no  fulphuric 
acid  by  trying  it  with  the  acetite  of  Ifcad;  the 
precipitate  which  he  obtained  ought  to  diffolve 
entirely  in  vinegar  if  it  was  only  febate  of  lead, 
and  not  dilfolve  intirely  in  it  if  it  were  mixed 
with  fulphate  of  lead. 

Citizen  Guyton  has  defcribed  a^nother  more 
cafy  and  more  fimple  means  for  obtaining  the 
febacic  acid.  This  means  confifts  in  treating: 
the  fat  with  quick  lime,  by  mixing  this  cauftic 
earth  in  powder  with  melted  fat ;  the  mixture 
is  left  to  coof,  the  foap  is  waflied  with  a  large 
quantity  of  water,  the  ley  is  filtrated  and 
evaporated  ;  the  brown  calcareous  febate  which 
w  the  prodiift  is  ftrongly  calcined  m  a  crucible, 
then   lixiviated,    the    folution    filtrated,    the 

S  2  fuper- 


260  yAT. 

fuper-abundant  lime  is  feparated  from  it  by  the 
carbonic  acid,  and  it  is  afterwards  evaporated 
by  diftilling  the  white  and  pure  calcareous  fe- 
bate  which  it  affords  with  fulphuric  acid,  pure 
/ebacic  acid  is  obtained.  It  appears  evident 
to  me,  thathere,  as  in  all  the  proceeding  cafes, 
the  febacic  acid  is  the  produ6l  of  the  great  altera- 
tion which  the  fat  fuffers  from  theiirc,  that  it 
is  not  contained  ready  formed  in  the  fat,  and 
that  the  calcinations  to  which  the  alkalis  and 
the  lime,  as  well  as  the  fat,  are  fubjefied, 
when  under  pretence  of  purifying  the  fait  it  is 
very  brifkly  heated,  are  the  true  caufes  and  at 
the  fame  time  the  proofs  of  the  formation  of 
the  febacic  acid.  In  my  opinion  it  is  neither 
a  febate  of  pot-afli  n6r  a  febate  of  lime  :  it  is 
not  a  fait  but  a  real  adipofc  fbap  which  is  heated, 
and  which  then  leaving  the  animal  oil  tolbede- 
compofed,  prefents  the  earthy  or  alkaline 
fubftance  to  abforb  and  fix  the  portion  of  fe-* 
bacic  acid  which  is  formed.  No  fa6l  proves 
that  pure  fat  contains  this  acid ;  it  is  only  by  a 
conjeftural  theory  that  it  is  admitted,  whilft  on 
the  contrary,  every  thing  proves  that  in  order  to 
prepare  it,  it  is  necelfary  to  decompofe  the  fat 
and  combine  its  conilituent  principles  in. 
another  order. 

19.  Crell  extradled  febacicacid  to  the  amount 
of  a  little  lefs  than  one  fourth  of  the  fat,  by  treat- 
ing it  according  to  the  procefs  that  has  been 
defcribed.     By  examining  this  acid  by  different 
means,  he  began  to  imagine  that  it  was  the  fame 
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astbemuriatic,  becaufe  it  had  given  him  with  fo- 
da  a  fait  fufible  without  decompofition  by  fire,  and 
it  afts  upon  gold  with  the  aid  of  .the  nitric  acid, 
precipitates  the  nitrate  qf  filver,  fublimes  with 
mercury,  and   its  folution  is  not  decompofed  by 
the  muriate  of  fod a,  and  becaufe  its  combination 
with  antimony  is  precipitated  by  water.     But 
Citizen  Guyton  on  comparing  this  febacic  acid 
with  the  muriatic  acid  under  other   relations, 
has  found  more  differences  than  refemblances 
between  them  ;  he  has  befides  judicioufly  ob- 
ferved,  that  a  fmgle  chemical  property  confti- 
tutes  a  fufficient  difference  between   them   to 
prevent  their  ever  being  confounded  together. 
According  to  him,  the  febacic  acid  conlbined 
with  foda  cryftallizes  in   needles,   not  in  cubes 
like  the  muriate  of  foda ;  it  forms  no  deliquef- 
cent  fait  with  iron ;  it  attacks  running  mercury; 
it  precipitates  the  oxigenated  muriate  of  mer- 
cury, as  well  as  the  muriate  of  foda,  the  bafe 
of  which  it  retains  whilft  it  difengages  its  acid 
bydiftillation ;  laftly,  alum  is  not  decompofed 
by  the   febate  of  lime,  which  is  alfo   one   of 
the  mod  diftinguifliing  charaders  of  this  acid. 
According  to  thefe  principal  differences.  Citizen 
Guyton  does  not  hefitate  to  confider  it  as  a  par- 
ticular acid  different  from  all   thofe  that  are 
Wtherto  known# 

20.  The  febacic  acid  appears  to  be  formed 
generally  by  the  decompofition  of  all  the  oily 
todies,  fmce  Mr.  Crell  obtained  it  by  diftil- 
^ing  butter  of  Ciacao  ;  however  it  is  more  eafily 

and 
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and  more  abundantly  produced  by  all  the  fats ; 
thus  the  German  chernift  whom  I  have  men- 
tioned has  extraded  it  efpecially  from  fperma- 
ceti.       Though    the   intimate  nature    of  the 
febacic  acid,  has  not  yet  bieen  determined,  what 
we  known  of  its  forniation  permit  us  to  fufpeft 
that  it  is  not,  like  the  Pruflic  and  zoonic  acids, 
a  real  animal  produdl,   or  compound  of  a  triple 
radical  of  hidrogen,  carbon  and  azote,  all  united 
with  oxigen.      Of  whatever  nature  it  maybe, 
the  following  are  properties  which  diftiiiguifli 
and  charaderize  it.    It  has  an  acrid  faftbcating 
odour,  which  irritates  the  eyes,  the  noftrils  and 
the  throat,  by  which  it  is  eafily  recognizable. 
It  exhales  a  white  vapour  or  fmoke  when  it  is 
well  concentrated ;  it  refembles  in  its  confift- 
ence  and  afpeft    an  oily  liquor,    whence   its 
origin  is   rendered  apparent  to   the   eye.    It 
ftrongly  reddens  the  tinftiire  of  turnfole,    and 
perceptibly  even  that  of  violets.     It  is  very 
volatile,  affumes  a  reddifli  colour  by  the  adion 
of  fire,  and  leaves  at  each  diftillation  employed 
for  reftifying   it,    a  brown  liquid,    or  a  coally 
trace  when  the  operation  is  carried  on  to  dry- 
nefs.     It  is  entirely  decompofed  in   a  red  hot 
tube,  and  converted  into  water,  carbonic  acid, 
carbonated  hidrogen  gas  and  coal. 

21.  Its  combinations  with  the  alkaline  and 
earthy  bafes,  or  the  febates,  have  traits  of 
refemblance  with  the  acetites  according  to 
Bergman;  Citizen  Guyton.  however  obferves, 
that  they  are  more   fixed  in   the  fire  and  lefs 
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alterable  by  the  air.  'The  fpecies  of  thefe  falts 
have  not  yet  been  well  defcribed ;  we  only 
know  that  moft  of-  them  ai^  cry  Hall  izable  in 
laminas,  confiderably  foluble,  "decompofable  by 
the  fulphiiric  acid;  it  alfo  appears  that  the 
prder  of  the  attradions  of  tbe  febacic  acid  for  . 
the  bafes,  prefents  fucceffively  barites,  pot-afli, 
foda,  ftrontian,  lime,  magnefia,  glucine,  aju- 
mine  and  zircon,  like  moft  of  the  powerful 
acids,  efpecially  the  fulphuric,  nitric  and  mu- 
ria.tic.  Some  remarkable  fa6ls  have  been  col- 
lefted  relative  to  the  attraftions  of  feveral  of 
the  febates.  The  folution  of  febate  of  lime 
does  not  render  that  of  alum  turbid,  which 
proceeds  from  the  weak  attraftion  of  the 
febacic  acid  for  alumine.  This  acid,  diftilled 
AVith  the  alkaline  fulphates,  difengages  from 
them  fulphureous  acid  whilft  it  becomes  decom- 
pofed.  It  precipitates  the  folution  of  tartrite 
of  pot-afh  in  tartareous  acidule.  It  decompofes 
the  nitrate  and  the  acetite  of  pot-afli  by  diftil- 
lation,  but  it  does  not  attack  the  muriate  of 
foda.  It  appears  to  be  capable  of  attacking  glafs 
and  diffolving  a  part  of  it,  as  it  deprives 'the 
veffels  in  which  it  is  diftilled  of  their  poliili,  and 
afterwards  depofits  by  digeftion  filiceous  earth. 
The  fame  effecl  has  been  feen  \n  the  pyro- 
jnucous  acids. 

S2.  The  febacic  acid  exerts   a   fufficiently 

marked  adion  upon  many  metallic  fubftances. 

Diftilled  upon  the  arfenjous  acid  it  reduces  it 

into  metal,  as  h  alfo  done  by  the  entire  oil  and 
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fat.  It  does  not  attack  either  cobalt,  bifmuth 
or  nickel,  even  by  long  continued  digeftion. 
It  precipitates  the  nitro-muriatic  folution  of 
antimony,  which  in  faft  is  dccompofed  by 
water  alone  in  very  large  quantity.  It  combines 
with  mercury  and  filver,  when  it  is  brought  to 
a^  upon  thefe  two  bodies  in  the  metallic  ftate. 
The  febate  of  filver  is  precipitated  by  the  niu- 
riatic  acids,  whereas  the  febacic  acid  decom- 
pofes  the  nitrates  of  mercury  and  of-filver,  the 
fulphate  of  the  latter,  and  even  precipitates  the 
folution  of  oxigenated  muriate  of  mercury  la 
a  white  powder.  It  equally  precipitates  the 
nitrate  and  acetite  of  lead,  but  not  the  fulphates 
and  nitrates  of  zinc,  of  iron  and  of  copper.  It 
attacks  gold  very  feebly,  but  itdiffolves  it  very 
well  when  it  is  combined  with  the  nitric  acid. 
This  is  on^  of  the  fafts  which  chiefly  led  Mr. 
Crell  to  infer  a  great  analogy  between  this  acid 
and  the  muriatic.  Combined  with  the  oxide 
of  gold,  the  febacic  acid  forms  a  cryftallizable 
fait,  as  well  as  with  the  oxide  of  platina;  it 
precipitates  both  from  their  nitro-muriatig 
folutions. 

-  The  German  chemift,  difpofed  according  to 
all  his  experiments,  to  rank  the  febacic  acid 
amongft  the  mod  powerful  of  thefe  bodies,  an- 
nounces that  it  afts  even  upon  the  oils,  whiclr 
appears  to  depend  upon  its  oily  nature,  and 
that  he  has  fucceeded  in  obtaining;  ether  by 
treating  alcohol  with  this  acid. 
g3.  I  have  ciefcribed  all  the  knowQ.  chemical 
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properties  of  fat  in  general ;  I^muft  now  giv« 
an  account  of  the  differences  which  it  prefents, 
as  well  with  refpect  to  the  different  regions 
which  it  occupies  in  the  fame  animal,  as  with 
refpe6l  to  the  age  of  the  animal,  the  different 
orders  of  animals,  and  laflly,  in  its  morbid 
alterations. 

The  variety  of  the  characters  which  fat 
prefents,  according  to  the  different  regions  in 
which  it  is  confidered,  is  a  fact  well  known  to 
anatomifts.  It  is  more  folid  under  the  fkin  and 
in  the  vicinity  of  the  kidneys  ;  it  is  lefs  fo,  and 
it  even  runs  like  an  oil,  between  the  mufcular 
fibres/orin  the  vicinity  of  the  moveable  vifcera, 
fuch  as  the  heart,  the  ilomach  and  the  inteflines. 
It  has  a  granulated  character  round  the  articu- 
lations, .  and  in  the  interior  of  the  corticular 
capfules.  Haller  has  found  it  almofl  as  hard 
as  a  calculus,  or  what  is  fo  improperly  called  a 
Jione  of  the,  bladder^  witliin  the  leg  and  along 
the  internal  offeous  furface  of  the  tibia. 

24.  Age  caufes  the  fat  to  vary  very  fenfibly. 
Haller  found  none  of  it  in  the  epiploon  of  a 
fcetus  of  four  months.  According  to  Ruyfch 
and  Diemerbroeck,  inftead  of  real  fat,  there  is 
only  a  kind  of  tremulous  and  gluey  jelly  under 
the  fkin  of  the  foetus ;  afterwards  theie  is  formed 
a  fmall  quantity  of  granulated  fat*  Thii 
humour  augments  rapidly  after  birth ;  io  the 
firft  year  of  life  the  human  body  is  extremely 
fat ;  the  fat  under  the  fkin  is  for  a  long  time 
yhite;    it  grows  yellow  with  age:    it  is  ex^^ 
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tremely  foft  in  the  female  fex. ,  At  the  age  of 
forty  years,  its  quantity  exceeds  that  which  it 
has  at  any  other  period  of  life.  This  pjeriod  is 
that  of  a  real  adipofe  cachexy.  At  the  com- 
mencement of  old  age  it  melts,  and  fuffers  the 
fkin  which  till  then  it  had  ftipported  in  a  ftate  of 
tenfion,  to  collapfe  as  it  were  into  a  faded  and 
wrinkled  condition.  The  fmall  quantity  of  fat 
Avhich  remains  in  old  men  is  hard,  confident, 
of  a  deep  yellow  colour,  fometimes  approaching 
to  a  brown.  The  fame  adipofe  phafes  take 
place  in  animals  as  in  man:  they  however 
vary  with  them  according  to  their  nature,  the 
ftate  of  their  blood,  and  the  mode  of  their 
refpiration. 

25.  The  fat  of  the  mammalia  in  general  does 
not  differ  much  from  that  of  the  human  fpecies. 
It  has  be«n  obferved  that  in  the  frugivorous 
and]  herbivorous  animals  it  is  more  firm  and 
more  folid  than  in  the  carnivorousi  It  is  to 
the  firft  that  the  lard  and  tallow  particularly 
belong.  Spermaceti  is  a  kind  of  fat  which  is 
extraSled  from  the  head  and  the  fpinal  canal  of 
the  cacholot,  and  which  is  charafterized  by  a 
dry  and  friable  adipocerous  confiftence,  by  a 
cryftalline,  lamellated  and  brilliant  form,  by  its 
fufibility  inferior  to  that  of  ordinary  fat,  and  by 
its  folubility  in  alcbhol.  Of  this  I  fliall  fpeak 
more  hereafter  in  detail.  I  here  confider  it  in 
general,  becaufe  this  fatty  fubftance  is=  found  in . 
many  other  animal  matter*  befides  the  head  of 
that  fpecies-osf  whale. 
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The  fat  of  birds  is  fine;  inilcl,  un6luous,  and 
very  fufible.  In  fiflies  it  is  alpoft  fluid  or  oily'l 
it  depofits  adipocire. 

It  exifts  in  infefts,  worms,  and  the  tef- 
tacea ;  in  thefe  it  efpeci^ly  accompanies .  the 
vifcera  of  the  abdomen,  where  it  is  placed 
in  fmall  lumps  :  it  is  alfo  found,  though  more 
rarely,  under  their  fkin. 

26.  Difeafes  have  an  influence  upon  the  fat ; 
it  -is    itfe)f  fometimes  the  caufe   of  maladies. 
Its  abundance  conftitutesa  niorbific  affeftion; 
it  has  been'  known  to   augment  the  average 
weight  of  a  nian,  which  amounts   to  80  kilo- 
grammes, to  300.      It  fometimes  prefles  the 
heart,  and  retards  and  even  ftops  its  motion; 
it  obtunds  the  nervous  fenfibility;    it    difor- 
ganizes  the  mufcles  ;  fometimes  their  fibres  are 
found,  converted   into  fat ;    it    melts    in  moft 
difeafes,    and    feenis  to   ferve  as   nourifliment 
during  the  torpid  ftate^of  men  and  animals  :  thus 
the  dormoufe,  the  marmot,    &c.  go  into  their 
holes  very  fat,  and  come  out  very  meagre  after 
the  hibernation.     After  difeafes, .  efpecially  of 
the  febrile   kind,    man   is  extremely  meagre ; 
much   time  is  not  required  for  the  fat  to  be 
formed  again.     Some  fmall  birds  become;  ex- 
tremely fat-during  a  fingle  night  when  there  is 
much  fog.    It  affumes  a  yellow  or  green  colour 
from  the  admixture  of  bile,  which  appears  to 
have  much  relation  with  fat.     It  is  fometimes 
feen  to  flow  oif  with  the  excrements  in  difeafes. 
When  the  external  part  of  the  body  of  animals 
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is  made  to  grow  lean  by  extreme  heat,  it  is 
obferved  that  their  liver  increafes  confiderably 
in  fize.  We  fhall  foon  fee  that  this  vifcus  is 
in  fa6l  of  an  adipofe  nature. 

27.  Fat  fulfils  a  great  number  of  ufes  in  tlic 
life  of  animals ;  it  maintains  the  heat  of  the 
pafts  by  preventing  the  caloric,  of  which  it  is 
a  bad  condu6lor,  to  be  difengaged  outwardly; 
it  is  known  that  fat  perfons  are  lefs  i5°:nfible  to 
cold  than  lean  ones.     Galen  mentions  a  perfon 
\vho  always  felt    cold    in   the  abdomen  after 
having  loft  a  part  of  the  epiploon  by  a  difeafe. 
Macquer  thought  that  it  ferves  to  abforb  the 
fuper-abundant  acids  of  the  body  of  animals; 
but  he  founded  this  idea  upon  the  concrete 
ftate  of  the  fat,  which  he  believed  to  be  owing 
to  a  combination  of  acid,  and  it  is  now  known 
to  be  an  error.     This  fubftance  appears  ^rather 
to  abforb   the  fuper-abundance   of  hidrogen^ 
and  to  be  formed  when  the  oxigenation  is  to(^ 
little  confiderable.     By  its  un6tuous  quality,  fafc^ 
facilitates   the  Aiding  ofx  the  parts  upon   one^^ 
another;  it  prevents  the  fibres  from  being  glued- 
together.     It  determines  the  rounded,  graceful, 
and  foft  forms  of  feveral  parts :  it  diftends  and 
fupports  the  fkin,  at  the  fame  time  imparting 
whitenefs  to   it ;  it  fills  up  vacuities  and  in- 
tervals between  many  fibres,  textures,  or  organs. 
It  renders  the   bones  flexiblie  and    pliant,*^  it 
paffes  from  one  part  into  another  with  much  fa- 
cility ;    it  is  abforbed  by   the  lymph,  which 
fenders  it  foluble ;  it  i^  part  nouri flies  animals^ 
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•who  thus  fupport  thenifelves  upon  their  own 
fubftance  at  their  OM'^n  expenfe. 

28.  Fat  is  employed  for  a  great  number  of 
eiconomical  ufes.  It  not  only  ferves  as  feafon- 
ing  to  a  great  number  of  aliments,  to  which  It 
communicates  a  mild  unftuous  quality ;  but 
it  alfo  is  ilfelf  an  aliment,  and  has  very 
decided  advantages  in  cafes  of  a  too  high  oxi- 
genatien  of  the  fyftem.  It  may  therefore  be 
adminiftered  in  medicine,  not  only  as  has  hi- 
therto been  done,  as  a  lubrefacient,  emollient, 
relaxant,  and  lenitive  remedy,  but  alfo  as  a 
difoxigcnating  medicine,  or  one  which  abforb^ 
that  fuper-abundance  of  oxigen,  which  mani- 
feftly,  exifts  in  inflammatory  difeafes. 

The  numerous  ufes  are  fufficiently  known  to 
which  it  is  applied  in  currying  leather,  iu 
facilitating  the  motion  of  machines,  inplafters, 
in  fome  mortars,  &c.  Every  fat  has,  as  is  well 
known,  its  particular  utilities. 


Article  ¥• 

Of  the  Tranfpiration^   of  Sweat,  and  of  the 
Humour  of  the  internal  Cavities. 

1.  THE  infenfible  tranfpiration  (a  word 
which  is  fometimes  taken  for  the  matter  which 
iflues  in  the  fprm  pf  vapour  from  the.  furface 
of  the  fkin,  and  fometimes  for  the  fandion  itfelf 
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by  which  this  exhalation  is  effeflcd)  is  one  of 
the  evacuations  with  which  phyficians  have 
been  the  moft  occnpied,  and  of  which  pliy- 
fiologifts  have  not  perhaps  availed  themfelves 
fo  much  as  the  former  have  done  for  the  theory 
and  praftice  of  their  art.  There  is  no  pheno- 
menon in  animal  life  which  has  given  rife  to 
more  refearches  and  explanations,  orw^hichhas 
excited  fo  much  intereft  amongft  philofophers. 
It  was  known  by  Hippocrates,  Theophraftus 
Erafiftratus,  and  Afclepiades,  who  called  at 
pneuma,  becaufe  they  knew  that  it  had  the  form, 
of  air.  Galen  has  made  it  one  of  the  bafes 
of  the  pathological  etiology.  Sanclorius  ac- 
quired^ at  the  commencement  of  the  feven^ 
teenth  century,  an  immortal  reputation  by 
publifliing  the  refult  of  his  long  experiments 
upon  tranfpiration,  and  the  expofition  of  its 
influence  upon  health  and  difcafes.  His  Me- 
dicina  Statica,  publifhed  in  1614,  does  not 
however  contain  the  detaiil  or  the  defcription  of 
his  experiments,  but  only  aphorifmi!)  of  which  we 
do  not  always  fee  the  relation  with  the  experi»* 
ments  themfelves,  as  thefe  remain  unknown; 
but  at  that  period  natural  philofoj^hy  did  not 
exift;  and  too  little  attention  was  then  paid  to 
experiments  for  it  to  be  thought  neceffary  to 
prefent  their  detail,  and  an  account  of  the 
manner  in  which  they  were  conduced  to  the 
readers. 

2.  Towards  the  end  of  the  fame  century,  in 
1668,  Dodart,  a  phyfician,  and  member  of  the 
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Academy  of  Sciences  of  Paris,  which  had  juft 
becri  eftablifhed  in  1668 j  communicated  to  it 
hi^  refearches  upon  tranfpiration :  he  contented 
hiitifelf,    like  Sanclorius,  with  giving   refults, 
and  comparing  them  with  thofe  of  Sanftorius, 
Jri  order  to  determine  the  differences  prefented 
ill  this  refpeft  by  the  climate  of  Paris,  fituated 
^t  forty-nine  degrees  of  latitude,  compared  with 
tliat  of  Venice,    at   forty-nine  degrees,  'where 
Sanftorius  had  made  his.  J.  Reil  repeated  fimilar 
^>cperiments  during  ten  years  at  Northamptoh, 
fituated  at  fifty  degrees,  and  he  was  the  firft 
^^^lo  publifhed  the  detailed  journal  of  them. 
«2yan  Robinfon  did  the  fame  in  Ireland ;  G.  Rye 
^t  Cork,  and   Linings  in  South  Carolina,  at 
^liirty-three  degrees   of  latitude.      When   we 
Compare  thofe  labours  of  more  than  a  hundred 
years,  which  have  not  been   continued  during 
tiearly  fixty  years  paft,  though  this  kind  of  re- 
learch  promifes, efpecially  for  the  laft  thirty  years, 
many  more  important  refults  than  could  have 
been  formerly  obtained,  on  account  of  the  more 
advanced  ftate  of  the  fcience,  we  find  unfor- 
tunately,  together  with  fome  general   truths, 
much  uncertainty,    contradiftion,    and   error. 
Haller  fliows,  in  his  great  work  of  Phyfiology, 
that  the  authors  of  thefe  experiments  have  not 
taken  ail  the  poffible  precautions,  that  they  have 
'negleded  both  thefaliva  and  the  puhnonary 
abforptio'n.     He  reproaches  San6lorius  himfelf, 
who  however  has  acquired  fo  much  fame,  and 
who  will  always  deferve  it  in  the  memory  of 
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mankind,  for  having"  firft  made  experimenWy 
for  having  firft  conceived  the  idea  of  mea-^ 
faring  the  quantity  of  the  tranfpiratioa  by 
weight,  and  of  placing  the  medical  theory  upon 
'a  fare  foundation;  he  reproaches  him,  1  fay, 
for  having  allowed  too  much  to  tlie  tranfpi-*' 
ration,  and  for  having  forced  the  refults  in  order 
to  adapt  them  to  the  Galenic  theory  of  which 
he  was  a  follower-  - 

3.  In  modern  times  I  find  only  Lavotfier  and 
l&eguin,  who,  having  aiTociated  together  in  order 
to  examine  the  phenomena  of  tranfpiration, 
contrived  to  meafure  in  particular  and  feparate 
from  each  other,  by  means  both  ingenious  and 
exact,  that  which  takes  place  in  the  lungs^ 
and  that  which  is  effeded  by  the  fkin,  and  tdr 
compare  their  relative  quantity.  We  owe  to 
.them  fome  important  refults  j  but  only  in  4 
general  way.  Their  refearchcs,  of  fome  hours 
or  fome  days  only,  do  not  prefent  the  long 
feries  of  thofe  of  &an6lorius,  of  Dodardy  of 
Kiel,  of  G.  Rye,  or  of  Ptobiufon^  though  they 
are  far  fuperior  to^  them  in  accuracy  and 
precifion.  The  French  philofophers  have  de- 
fcribed  with  much  care  the  mean^  and  tlie 
inftruments  which  they  have  employed  for 
making  their  experiments ;  and  hence  we  may 
judge  of  the  difference  between  them  and  thofe 
of  the  phyfiologifts  who  had  preceded  them 
in  this  career.  Moft  frequently  Citizen  Seguin 
himfelf  was  the  fubjed  of  thefe  experiments. 
Tlje  balance  which  he    employed,    the  besim 
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bf  which  was  four  feet  and  a  half  iti  length, 
w^as  fo  accurate,  that  wlien  charged  \vHith   J  25 
pounds  or  6Qj^  kilogrammes  on  each  fide,  it  was 
turned  by  a  weight  of  two  gfammes,  or  half 
a  drachm  (gros).     He  placed  and  inclofed  his 
whole  body  in,a  fack  of  varniihed  filk,  which 
having  been  blown  up  with  air,  had  loft  nothing 
during  fifteen  days^     This  fack  was  tied  clofe 
above  his  head':  it  had  an  aperture  which  was 
accurately   glued   round    his    mouth   with  a 
mixture  of  turpentine  and  pitch*     The.  mouth 
being  thus  open^  aijid. communicating  with  the 
atrnpfphere^  the  pulmonary  tranfpiration  paffed 
into  the  air,  and  that  of  the  reft  of  the  fkia 
CQlle6ted  in  the  fack^  which  let  nothing  efcape. 
By  weighing  himfelf  twice  at  certain  intervals 
bf  three  oji' four  hours,  he  found  the  weight  of 
the  pulmonary  perfpiration  in  the  dimi^tion 
\yhvch.  the  balance  gave  him ;  by  afterwards 
weighing  himfelf  in  the  fack^ikewifeat  eertaiu 
intervals,  and  twice  in  fu.cceffion,  he.  had  the 
wl&ighti)f  the.  cutaneous  tranfpiration  by  fub* 
trafting  from  the  total  lofs.  that  which  he  had 
found   by  the   pulmonary   tranfpiration,    and 
always  comparing  the  aliments  ^nd  excrements 
.witlf  the  lofs  in  invifible  effluvia.     Hitherto  in 
thefe  experiments  means  were  not  fought  for 
afcertaining  the  nature  of  the  tranfpired  fluid, 
•and  only  the.determination  of  its  quantity  was 
had  in  view,     I  fliall  fliow  elfewhere  by  what 
ingenious  machines  the  fame  modern  philo- 
Vol.  IX •  T  fophers,^ 
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fophers,  Lavoifier  and  Seguin,  have  fuccecdcd 
in  carefully  analyzing  the  phenomena  <rf  refpi- 
ration.  .      ' 

4.  Though  the  refults  obtained  by  thefe  dif- 
ferent experiments  have  pretty  cOnfiderable 
differences  from  one  another,  without  prefent*- 
ing  them  in  all  their  details,  as  Haller  has  done 
in  his  great  work,  it  is  neceffary  at  leaft  ta 
indicate  the  geneml  refults.  In  the  northern 
countries,  and  according  to  the  experiments  of 
G.  Rye,  during  the  three  winter  months^  there 
pafs  out  of  the  body  4797  ounces  of  perfpi- 
ration,  and  3937  of  urine ;  during  the  three 
fpring  months,  5405  ounces  of  perfpiration,  and 
3558  of  urine;  in  the  three  fummer  thontl)S| 
5719  ounces  of  perfpiration,  and  S352  of  urine} 
finally,  in  the  three  autumnal  months,  4471  of 
perfpiration,  and  3369  of  urine.  In^  a  day  rf 
the  winter  there  are,  according  to  the  fame, 
experiments,  53  ounces  of  perfpiration^  and  4f 
of  lirine ;  in  a  day  of  the  fpring,  60  ounces  of 
perfpiration,  an<}  40  of  urine;  in  a  day  of  the 
fummer,  63  ounces  of  perfpiration,  and  37  of 
urine;  finally,  in  a  day  of  the  autumn,  50  ounces 
of  perfpiratioUf  and  37  of  urine. 

According  to  the  refults  of  Keil,  there  are  SI 
ounces  of  perfpiration,  and  38  of  urine,  fo  that 
the  lattei?  exceeds  the  former. 
'  Dodart  had  found  that  the  proportion  of  the 
tranfpiration  to  that  of  the  folid  excremoits^ 
was  as  7  to  1 ,  and  to  all  the  fenfible  excrements 
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lii  general  as  15  to  IS.  The  medium  quantity 
of  perfpi  rati  on  in  France  was,  according  to  him, 
an  ounce  an  hour. 

Bobinfon  eftimated,  according  to  his  expe-^ 
rimentsj  that  in  youth  the  perfpiration  was  to 
the  urin^  as  1340  to  1000,  and  in  old  age  as  967 
to  1000. 

Hartman  obtained,  in  analogous  experiments, 
the  following  refult!  from  80  parts  (ounces) 
of  aliments  efcape  by  perfpiration  35,  by  urine 
S8,  and  by  the  fohd  excrements  feven.  Accord- 
ing to  Gorter,  the  proportion  of  thefe  relations 
is  fuch)  that  of  93  parts  of  aliment  49  pafs  by 
the  fkin,  36  by  the  urine,  and  eight  in  the  folid 
excrements.  Wc  fee,  therefore,  that  there  are 
differences  between  the  refults  of  all  thefe  expe- 
riments made  in  cold  countries. 

5.  The  refearches  upon  the  perfpiration  in 
warm  climates  prefent  almoft  an  equal  number 
of  uncertainties  and  differences,  though  the  ex- 
periments being lefs numerous  afford  refults  more 
•eafy  to  be  brought  to  agree  ^vith  each  other. 
We  are  indebted  for  them  chiefly  to  Sanftorius. 
He  made  them  during  nearly  thirty  years  at 
Venice,  where  the  air  is  hot  and  moifl.  His 
general  concluiion  is  that  from  eight  pounds 
of  food  taken  in  twenty  four  hours,  five  arc 
diflipated  by  tranfpi ration,  and  only  three  pafs 
oflF  by  urine  and  the  excrements.  In  this  it 
agrees  ^with  thofe  of  the  preceding  authors 
which  belong  to  the  hot  feafon.  In  the  excefs 
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of  the  perfpiration  over  the  fenfible  excrcmentar 
Arbuthnot  has  confirmed  them  in  the  fummer 
in  England.  Linings,  who  repeated  them  in 
South  Carolina,  likewife  found  that  io  fummer 
the  quantity  of  the  perfpiration  exceeded  that 
of  the  fenfible  excrements.  Many  modems 
have  quefl:ioned  the  refults.  of  Sandorius,  and 
have  thought  that  they  were  manifeftly  carried 
too  high.  Haller  concludes,  from  all  the  ex- 
periments made  by  the  different  philofophet* 
who  have  been  quoted,  compared  with  each 
other,  that  it  is  d9ubtful  whether  the  perfpira- 
tion exceed  in  quantity  that  of  the  urine,  if  we 
take  the  average  of  all  the  refults  which  t^iey 
have  obtained  ;  and  that  they  all  differ  efpecially 
from  thofe  of  Sauftorius  by  much  fmaller 
quantities. 

6.  We  iliall  fee  by  the  refults  which  we  owe 
to  the  lafl  experiments  of  Lavoifier  and  Seguin, 
that  they  have  frequently  obferved  phenomena 
analogous  to  thofe  already  indicated  :  but  that 
they  have  alfo  feen  fome  that  are  new  and  dif- 
ferent. The  following  are  the  inferences  which 
they  have  obtained  from  their  refearches. 

a.  Every  four  and  tw  enty  hours  the  body 
returns  to  the  fame  weight  when  the  fubje6t  is 
in  health  and  when  he  is  not  in  the  progrefs  of 
growing  fat. 

b.  Bad  digeftion  retards  perfpiration.  He 
increafes  in  weight  during  four  days  ;  and  on  the 
fifth  he    generally    returns   to    the  primitive 
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•weight  Sometimes  the  equilibrium  isre-eftab- 
liflied  rather  by  the  augmentation  of  the 
excrements  than  by  that  of  the  perfpiration, 

■c.  Drink  only,  and  not  the  folicl  aliments, 
increafes  perfpiration. 

d.  The  perfpiration  is  at  it  its  minimium  du- 
ring meals  and  immediately  after  them :  it 
attains  its'  maximium  during  digeftion. 

e.  The  maximum  is  32  grscins  a  minute,  or 
25  he6logrammes  in  twenty  four  hours  ;  the 
^linimum  is  1 1  grains  a  minute. 

\f.  The  perfpiration  is  in  the  compound  ratio 
-of  the  force  of  the  exhaling  veflels  and  of  the 
diffolvent  quality  of  the  air. 

g.  The  pulmonary  perfpiration  is  more  con- 
liderable,  relatively  to  the  furfaceof  the  lungs 
than  the  cutaneous  perfpiration  is  in  proportion 
to  the  furface  of  the  fkjn.  It  is  ftill  more  con* 
(iderable  in  the  w^inter,  on  account  of  the' 
neceffity  of  keeping  up  the  temperature  of  the 
body  at  tliirty  two  centigrade  degrees. 

7.  Though  the  proportion  of  the  perfpiration 
is  one  of  the  nioft  important  objedts  to  Phy- 
siology and  medicine,  there  is  a  fecond 
which  is  alfo  of  importance  and  belongs  more 
to  the  province  of  Chemiftryj  namely,  the 
knowledge  of  the  matter  which  iffues  in  this 
manner  out  of  the  pores  of  the  flkia.  But  few 
refearches  have  hitherto  been  made  upon  this 
fubjeft.  and  it  is  one  of  thofe  with  which 
Phyfiologifts  liave    lead  occupied  themfelve^* 
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Haller  confidered  as  the  materials  of  this  evacu- 
ation the  water  reduced  into  vapour  which 
is  frequently  vifible.  Tachenius  was  the  firft 
who  collefted  it,  by  inclofing  his  arm  in  an 
oiled  cloth ;  but  he  has  npt  examined  its  nature. 
Bonnet,  Bellini,  Winflow  convinced  themfelves  of 
its  emiffion.  Lifter  by  keeping  his  arm  plunged 
in  a  cold  glafs;  obtained  a  faline  water  from  it^ 
Kaw  and  Gorter  have  efpecially  infifted  upon 
the  water  which  the  conta6l  of  the  fkin  depofits 
upon  the  furface  of  Glafs,  and  have  remarked 
that  the  air  fpeedily  diffolves  it  To  this  firft 
fubftance,  this  vaporized  water  accompanied 
with  fome  falts,  Haller  added  the  eleftric  mat-# 
ter,  the  eje&ion  of  which  he  thought  to  provQ 
by  the  fparks,  the  fmell,  the  decrepitation, 
which  have  fo  often  been  obferved  in  the  cloaths 
at  the  moment  when  they  have  been  taken  from 
the  body,  and  in  the  friftions  applied  to  the  hair$ 
of  cats ;  but  it  is  evident  that  he  has  confound- 
ed the  eleftric  eftefcls  produced  by  friftion 
with  a  pretended  eleftric  emanation  which  no-r 
thing  proves  to  take  place.  The  fame  phyfior 
logift  alfo  ranked  amongft  the  elements  of  tbo 
peifpiration  : 

a.  Fetid  volatile  parts  which  he  faid  were 
the  moft  denfe  and  to  which  he  attributed  the 
traces  followed  by  the  venatory  animals. 

h.  Particles  of  drink  and  aliment,  proved  by 
the  fmell.  On  this  occafion  he  refers  to  the 
refult  obtained  by  G.  Rye;  namely,  that  from 

two 


V 


FER$PillATION,  &C.  S79 

two  pounds  and  four  ounces  of  aliment,  only 
four  ounces  paffed  off  by  the  excrements  and 
two  pounds  by  the  fkin. 

8.  The  new  chemical  data  and  a  more  pror 
found  examination  of  the  perfpiration  have 
led  to  the  difcovery  of  fomething  more  in 
it  than  what  had  been  admitted  by  the  illuf- 
trious  Haller.  It  is  not  true  that  there  pafs  off 
through  the  fkin,  as  fome  moderns  have  thought, 
elailic  fluids  and  efpecially  carbonic  acid  gas  ; 
but  there  is  reafon  to  believe  that  at  the  furface 
thenearcft  to  the  fkin,  namely  in  its  immediate 
cavities  there  is  difengaged  and  burned  a  portion 
of  carbon  ;  perhaps  even  a  certain  quantity  qf 
carbonated  hidrogen  exhales  through  its  pores 
and  experiences  a  flow  combuftion.  This  we 
ihouU  efpecially  be  led  to  believe  by  obferving 
that  the  fkin,  expofed  immediately  to  the  air, 
and  not  covered  with  clothes,  aflumes  a  fawn  or 
hroym  colour  which  feems^to  annoui\ce  the 
filiation  of  a  greater  quantity  of  carbon  ;  per- 
haps even  it  is  this  phenomejion  in  a  highly 
•exalted  flate  with  the  negroes,  which  colours 
their  mucous  texture  and  the  interior  furface  of 
their  epidermis.  It  is  known  that  they  are  not 
born  with  this  colour,  but  that  it  is  formed,  or 
at  Icaft  grows  conCderably  darker  by  the  pro- 
grels  of  life, 

. .    There  is  to  doubt  that  water  ready   formed 

l^alTes  off  through  the  fkin  and  that  it  conflitutes 

the  greater  part  of  the  perfpiratory   vapour. 

Citizien  BerthoUet  has  fome  times  found  an  acid 

;  in 
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in  it,  and  he  has  even  difcovered  in  it  th« 
phofphoric  acid.  If  this  acid  were  difcharged 
regularly  and  conftantly,  it  muft  neceffarily 
accumulate  upon  the  ikin,  for  it  is  not  volatile 
even  with  the  aid  of  the  vaporized  water.     . 

9'  The  matter  of  the  fweat  has  heen  thought 
to  be  analogous  to  that  of  perfpiratioti ;  and  it  has 
been  believed  that  it  differed  from  it  only  in 
not  paffing  off  in  the  form  of  vapour,  and 
difTolving  in  the  air  much  more  (lowly  ;  and 
though  fome  phyliologifts  have  imagined  the 
fweat  to  be  a  different  fubftance  and  even  to 
have  its  particular  organs,  we  muft  however  ad- 
mit an  identity  of  nature  between  thefe  two 
excrementitious  humours.  It  is  known  that  the 
fweat  is  a  falinc  water,  a  little  vifcous,  in  which 
Lewenhoeck  had  defcribed  globules,  ayd  which 
has  been  little  fubj^6ted  to  analyfis ;  but  which 
Raymond,  Bolmius,  Lifter,  and  Tachenius  have 
thought  to  be  fimilar  to  urine.  According  to 
fome  experiments,  Petit  has  found  it  to  be  alka^ 
line  and  turning  the  colour  of  violets -greien. 
Frequently  it  has  a  four  fmell  and  turns  blue 
paperred.lt  has  been  known  to  ftain  the  linen 
yellow,  green,  blue,  or  black  ;  it  is  known  that 
it  has  very  various  odours,  but  in  general  acrid 
and  difagreeable  ;  that  it  fomctimes  partakes  of 
that  of  the  aliments ;  that  it  is  highly  odorous 
and  even  fetid  in  animals  in  heat  ;  that  it  is 
fometimes  accompanied  with  fat,  with  blood,  or 
with'bile ;  that  it  thickens  upon  the  fkin,  and 
Jeiaves  upon  it  a  kind  of  yellowifli  or  brown 
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refiduum ;  that  it  fometimes  depofits  fandy 
concretions,  or  faline  cryftals  which  Haller  af^ 
ferts  he  has  feen  upon  the  ikin  of  glafs-makers ; 
that  it  forms  upon  the  (kin'  of  the  horfe,a  con- 
crete white  oryellowifli  ftratum,  which  Citizeu 
Vauquelin  and  myfelf  have  afcertained  to  be 
real  phofphate  of  lime,  detached  and  feparated 
in  fmall  fcales  by  the  a6tion  of  the  curry-comb ; 
that  its  quantity  varies  extremely  from  fome 
decigrammes  only  to  a  kilogramme  and  a  half#  , 
Cardan  reckoned  the  quantity  of  fvveat  dif^ 
charged  by  a  patient  under  a  cpurfe  of  mercury 
.  at  four  kilogrammes  and  a  quarter.  Continued 
fweat  is  alwavs  a  fevere  difeafe,  on  account  of 
the  lofs  of  fubftance  and  the  debility  which  it 
occaiions.  It  is  no  longer  believed  with  Le- 
wsenhoeck  that  fifteen  fmall  drops  of  infenfible 
pcrfpiration  form  one  drop  of  fweat,  but  it  is 
believed  that  the  fweat  is  the  product  of  the 
accumulation  of  the  molecules  of  perfpiratiou 
M'liich  the  air  cannot  carry  off. 

10.  All  anatomifts  now  agree  with  refpefib  to 
the  organs  which  exhale  the  pcrfpiration.  They 
think  that  it  iflues  from  the  extremities  of  ex- 
ceffively  numerous  minute  arteries  which  open 
.under  the  ikin,  and  which,  on  account  of  their 
extreme  tenuity,  fuflfer  only  the  lighteft  part  of 
the  liquid  which  they  contain  to  pafs.  They  are 
convinced  that  it  is  not  from  the  lymphatic 
-veffels  that  it  proceeds,  but  that  the  fun6lion  of 
thefe  is  oppofite  to  that  of  exhalation.  It  will 
Jiowever  be  obferved  that  fince  Haller  and  the 

1  phyfiologifts 
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phyfiologifts  who  have  followed  him,  in  admit* 
ting  that  the  perfpiration  proceeds  from  the 
cutaneous  arterial  extremities^  fuppofe  that  thefe 
fmall  arteries  convey  only  a  white  and  aqueous 
liquid ;  they  aftually  admit  a  fecond  order  of 
veffels  which  terminate  the  arteries,  and  which 
are  the  real  white  veffels  of  Boerhaave.  For  the 
reft,  injeftioris  violently  paffed  through  the 
arterial  cavities,  fometimes,  though  with  diffi-' 
culty,  pafs  out  through  the  cutaneous  pores^ 
or  diffufe  themfelves  under  the  epidermis;  fo 
that  if  thefe  inje6ted  liquids  were  fufliciently 
attenuated,  fufficiently  hot,  and  continually 
puflied  forward,  they  would  actually  give  rife 
to  an  artificial  perfpiratfon. 

11.  A  kind  of  confideration  which  has 
hitherto  been  almoft  foreign  to  phyfiologifts, 
>vhich  had  almoft  entirely  efcape<l  the  fagacity 
of  Sanftorius,  of  which  the  illuftrious  Haller 
himfelf  abfolutely  fays  nothing  in  the  long  de- 
tails M^hich  he  gives  concerning  the  perfpira- 
tion, which  Kauw,  in  his  work  upon  perfpiration 
has  alfo  paffed  over  in  filence,  and  which 
modern  chemiftry  alone  has  almoft  totally  drawn 
into  notice,  is  the  influence  of  the  air  in  the 
cxercife  of  this  fanclion.  It  is  fuch  that  per** 
fpiration  cannot  take  place  without  its  conta6l, 
that  it  contributes  to  it  in  an  immediate  man- 
ner, that  it  determines  its  proportion,  that  it 
augments  it,  dimiriilhes  it,  raifes  it  to  its  maxi- 
mum or  depreffes  it  toits  minimum,  that  we  ought 
to  affirm  at  prefent,   as  Lavoifier  and  Seguin 

4  firft 
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firft  /howed  with  perfpicuity,  that  the  perfpira- 
tion  is  in  the  compouhcl  ratio  of  the  velocity 
communicated  to  the  tranfpiring  fluid  by  the 
veffels  which  convey  it  to  the  fkin,  and  of  the 
power  with  which  the  air  diffolves  it.  We  rje-- 
cognize  the  exiftence  of  this  folv^nt  property 
of  the  air,  when  we  confider  with  attention  what 
paffes  at  the  extremity  of  the  fingers ;  we  there 
fee,  efpecially  in  the  i^ummer,  fmall  liquid  drops 
ifluing  out  of  the  pores  fituated  at  the  bottom 
of  the  elliptrical  groves  with  which  this  region 
is  ftreaked,  which  are  foon  diflipated  in  the  air 
and  continually  renewed,  in  order  to  be  after- 
wards taken  up  and  evaporated  by  the  air.  The 
fleam  rifing  out  of  the  lungs,  from  the  head,  fi-ora 
the  hands  when  taken  out  of  bed,  and  which 
we  fee  elevate  itfelf  in  torrents  into  the  atmof^ 
phere,   is  only  the  tranfition  of  tlie  licjuid  per- 

fpiration  to  the  ftate  of  elaftic  fluid  which  the 
^irfoon  gives  it;  it  is  neceffary  therefore,  in 
order  that  perfpiration  fliall  take  place,  that  the 
air  iQiould  diffolvc  it  in  proportion  as  it  iffues  out 
of  the  cutaneous  pores.  Thrs  folution  js  accom- 
panied with  a  refrigeration  which  every  one 
^experiences,  and.  which  moderates  the  heat  to 
which  the  body  is  raifed  under  certain  c  ire  urn- 
^nces. 

12.  It  muft  be  very  evident,  according  to 
this  exa6l  notion,  that  fuppofing  the  conditions 
o^  the  perfpiration  to  be  the  fame  with  refpeft  to 
the  body  which  perfpires,  to  the  temperature, 
to  the  motion  of  the  refpir^tion  and  of  thef 
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blood,  and  to  the  quantity  of  perfpirable  matter^ 
if  the  folvent  quality  of  the  air  fliould  happen  to 
vary,  variations  muft  alTo  enfuc  in  the  exercife 
of  this  fundjon.  This  datum  may  not  only 
greatly  contribute  to  elucidate  the  obfefvations 
of  Sandorius,  ofKcil,  of  Gorter,  of  G.  Rye,  kg. 

,    but  it  muft  alfo  introduce  important  raodifica* 
tions  into  the  notions  that  have  been  promulgated 

'  refpe61ing  perfpiration :    it  may  even  change  a 
part  of  the  notions  that  have  till  the  prefent  time 
been  confidered  as  exa6l,    and  in  this  point  of 
view    change    the    afpe6t  of  the  healing  art. 
There  is  wanting  in  this  refpeft  a  feries  of  ex- 
periments which  it  is  very  neceflary  to  attempt 
at  the  prefent  moment;  but  notwithftanding 
this  chafm    there   are  fome  certairt  principles 
which  are  capable  of  throwing  a  newJight  upon 
the  caufe  and  nature  of  difeafes,  which  cfpeci- 
ally  may  deftroy  erroneous  opinions  which  have 
long  prevailed.      It  is  evident,  after  what  has 
been  faid,  that  if  the  air  be  little  charged  with 
moifture,  if  it  be  of  a  temperature  raifed  a  little 
above  15  degrees,  for  example,  if  it  befrequently 
renewed  at  the  furface  of  the  fkin  by  its  agitation 
or  its  currents,  it  then  combines  all  the  con- 
ditions requifite  to  its   diflblvent    quality ;    it 
muft  then  take  up  much  water  from  the  ikin, 
and  the  perfpiration  muft  be  the  moft  accelerated 
and  the  moft  abundant    poflible.       If,  on-  the 
contrary,    the  air  be  hot  and  moift,    if   it  be 
charged  with  water  to  fach  a  degree  as  to  pre- 
cipitate a  part  of  it,  it  can  take  up  little  or 

nothing 


N 


PERSPIRATION,    &G»  285 

nothing  from  the  fkin  and  the  perfpiratiort 
ixiuft  be  confiderably  diminifljied  or  completely 
(topped.  This  phenomenon  frequently  takes  place 
in  the  fummer,  and  if  it  fucceeds  the  preced- 
ing, the  fkin,  which  no  longer  lofcs  any  thing, 
becomes  covered  Avith  fweat,  grows  foft,  and 
the  body  becomes  more  heavy. 

13.  It  follows  from  thefe  firft  principles,  that 
when  the  air  in   winter,  though  very  low  in 
its  temperature,  at   10  or   J  5  deg. — 0,  is  ex- 
tremely dry,  denfe,  and  agitated  ;  in  proportion 
as  it  touches  the  fkin,  it  takes  from  it  much 
caloric,    becomes  heated   at  its   furface,    and 
becomes  a  folvent  of  water  doubly  a6live,  both 
on  account  of  its  dry  ftate  and  of  its  elevation 
of  temperature ;  it  therefore  carries  away  the 
more  perfpiration  the  more  frequently  it  is  reno-  ' 
vated,  the  more  fwiftly  it  is  moved.     Accord- 
ingly, in  a  cold,   dry  and  windy  wintei',  this 
veryhighly  diflblvent  flate  of  the  air,   which  is 
perceptible  even  by  the  manner  in  .which  it 
evaporates  and  dries  the  earth,  pavements,  and 
furfaces  of  buildings,  vaporizes  and  carries  away 
£o  much  water  from    the  fkin.  that    it   dries, 
jcracks,  and  rifes  in  fcales ;  that  the  body  fuffers  a 
great  wafte  of  fubftance;  that  on  account  of 
the  neceflfity  of  reparation,  the  digeflive  powers 
increafe  rapidly  in  robuft  and  healthy  fubje6lsj 
that  the  urine  becomes  thick  and  turbid ;  that 
the  humours  thicken  and  become  vifcous,  and 
difpofed  to  inflammation.    Such  is  thefource  of 
catarrhs,  defluxions  from  ^e  lungs,  pleurifies, 

-  inflammatory 
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inflammatory  fevers,  proceeding,  as  we  fee,  from 
'the  fluggiflinefs,  thicknefs,  and  vifcidity  which 
the  liquids  have  contrafted,  much  more  than 
from  a  fuj^preffed  perfpiration,  as  has  hitherto 
been  fo  generally  believed.  From  what  has 
been  faid,  we  may  conclude,  that  iti  dry  and 
windy  cold  weather,  the  j^erfpiration  is  the 
ihoft  abundant  poffible;  that  it  fenfibly  exceeds 
that  of  the  fumpner;  and  amongft  the  experi* 
ments  that  have  been  Quoted,  efpecially  thofe 
of  G.  Rye,  Robinfon,  and  Gorter,  we  fitfd, 
when  we  read  them  with  attention,  refults  fa- 
vourable to  the  opinion  which  I  have  ad- 
vanced. 

J  4.  We  alfo  fee,  according  to  this  theory^ 
which  is  founded  Upon  well  demonftrated  fa6ls, 
and  upon  notions  more  precife  than  thofe  which 
have  hitherto  been  followed,  that  the  contaft  of 
cold  water  coveripg  the  fkin  muft  prevent  the 
perfpiration  ;  that  the  bath  cannot  augment 
or  maintain  it,  or  even  let  any  part  of  it  fubfif^ 
except  in  fo  far  as  by  its  more  or  lefs  elevated 
temperature,  it  augments  tbe  pulfations  of  the 
heart,  and  the  force  which  impels  the  liquids 
toward  the  furface  of  the  body;  that  fre- 
quently it  would  be  either  entirely  checked  or 
very  much  diminifhed  in  fubjefts  immerfed  in 
a  lukewarm  or  cold  bath,  or  if  the  portion  of 
their  body  which  is  out  of  the  water,  if  the 
pulmonary  furface  did  not  perfpire  in  an  in- 
creating  proportion ;  that  their  body  would  be 
very  much  augmented  in  weight,  if  a  more 

abundant 
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abundant  excretion  of  urine  did  i^ot  Teplace 
the  M'ater  retained  at  the  fu'rface  of  the  wet 
ikin,'  We  thu»  fee  why  a  covering  of  waxed 
filk  applied  over  any  part  of  the  body  becomes 
filled  with  water,  and  foon  (lops  the  perfpira- 
tion.  We  alfo  iinderftand  the  utility  of  venti- 
lation, which  diminishes  the  heat  and  the 
fweat  by  .renewing  the  folvent  air  around  the 
body;  We  conceive  that  perfons  wrapped  up  in 
blankets  muft  have  a  moift  (kin,  without  on  that 
account  really  tranfpiring,  becaufe  they  want 
the  contact  of  the  air,  the  indifpenfable  agent 
of  tranfpiration ;  and  when  phyficians  advife 
confinement  to  a  warm  bed,  and  the  applicatioa 
of  blankets,  in  order  to  make  patients  fweat, 
the  good  which  they  thereby  procure  them  is 
almoft  always  the  retention  of  the  perfpiratory 
water  which  the  air  would  have  carried  away 
ftoih  them,  muchrather  than  thedifchargcof  ^ 
larger  quantity  of  this  liquid.  There  is  even 
reafon  to  think  that  this  mode  of  treatment 
-matures  catarrhs  only  by  adually  retaining  the 
water  in  the  body,  and  thus  favouring  the  dilu- 
tion of  the  thickened  portions  of  liquids,  and 
their  moi^e  caiy-feparation  from  the  fides  of  thfe 
canals  to  which  they  weie  in  a  manner  attached 
by  tlieir  glutinous  and  tenacious  thickening. 
It  is  Sufficient  to  have  announced  the  bafes 
of  thefe  new  truths. .  in  order  to  ihow  what 
produiftive.  applications  they  are*  fufceptibte 
fbr  the  knowledge  of  the  caufes  of  feveral 
difeaies,  and  the  iaveiligatiou  of  tlie  means  of 

combating 
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combating  theixi,  fupported  by  direfit  expct^t^ 
ments.  They  will  become  one  of  the  bafes  of  the 
liew  monument  which  chemiftry  mtift  foon  raife 
for  the  art  of  healing* 

15.  Phyficians  have  lotig  obferved  a  remark- 
able slnalogy  and  ftriking  relation  between  the 
tirineand  the  perfpiration ;  they  have  obferved 
that  the  one  of  thefe  evacuations  frequently 
fupplies  the  place  of  the  other^  and  that  they 
areconftantly  in  an  equilibrium  which  is  always 
maintained  when  the  body  is  healthy  and  vi* 
gorous.  In  fafl:,  when  the  perfpiration  is  di* 
miniflied  or  fupprefled,  efpecially  by  the  non- 
diflblvent  or  little  diffolving  ftatc  of  the  air, 
the  urine  is  discharged  in  greater  abundanice^ 
and  it  feems  as  if  there  were  a  dire6l  palfage 
open  between  the  cutaneous  pores  and  the  tubes 
of  the  kidneys.  Sonie  anatomifts  even  admits 
on  account  of  the  rapidity  and  magnitude 
of  this  efFe6l,  another  paffage  than  that  of 
the  kidneys  for  conducting  the  humour  of  the 
perfpiration  into  the  bladder.  Some  modems 
think  that  this  funftion  is  performed  by  the 
fyftem  of  abforbenj:  or  lymphatic  veflels,  without 
however  having  yet  proved  their  immediate 
communication  between  the  fkin  and  the  blad* 
der.  But  this  is  not  the  point  of  view  under 
which  I  ought  here  to  confider  the  analyfis  of 
thefe  two  evacuations ;  the  nature  alone  of 
the  liquids  which  form  them  muft  efpedially 
form  the  objedl  of  my  attention.  I  have  already 
remarked,  that  fome  phyiiologills  have  found  a 
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teii  identity  between  the  matter  of  perfpira- 
tion  and  that  of  the  urine,  and  that  the  fole 
difference  which  they  have  announced  between 
them  confifts  in  the  greater  quantity  of  water 
vhich  the  firft  conveys,  and  the  lefs  degree  of 
faline  acrimony  which  chara6lerizes  it.  I  muft 
liere  add^  that  fome  of  our  recent  experiments 
confirm  this  idea,  and  that  Citizen  VauqueHn 
and  myfelf,  after  having  difcovered  a  particular 
Virinary  matter,  which  1  fliall  defcribe  elfewhere 
^y  the  name  of  ur6e,  exifting  conftantly  in  all 
the  urines  of  the  different  animals  which  we 
.we  have  been  hitherto  able  to  examine,  have 
jfound  it  again  in  the  refiduum  of  the  tranfpi-^ 
ration  of  the  horfe  after  the  evaporation  of  this 
humour.  I  Ihall  alfo  obferve,  that  Citizen 
jBerthoUct  has  indicated  a  tranfplration  which 
is  acid  like  the  urine,  and  confequently  that 
chemiftry  has  the  means  of  determining  t.hi^ 
analogy  which  has  beeuvanuounced  fo  long  ago 
hy  the  experience  of  phyficians.  • 

.  16. 'In  defcribing.  the  difl^erent  ufes  of  the 
tranfpiration,  phyfiologifts  enumerate  the  foft- 
ening  of  the  fkin  and  of  the  epidermis,  as  alfo 
An  excrement! tious  evacuation  which  carries 
out  of  the  body  matters,  tlje  abundance  and 
acrimony  of  which  might  be  equally  prejudi- 
cial ;  they  fupport  the  latter  opinion  by  the 
origin  of  numerous  difeafes,  which  are  gene- 
rally attributed  todiminiflied,  retained,  repelled, 
or  fupprefied  tranfpiiation.  Galen,  after  Afcle-^ 
piades,  has  flrongly  infifled  upon  tins  ufe  of 
Vol.  IX.  '       U  tranfpi- 
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tranfpiration,  Avhich  we  find  was  adopted  in  t\v5 
ancient  Grecian  fchools  of  medicine,  Sanc- 
torius  has  carried  it  fo  far  as  to  pretend  that  as 
long  as  this  function  iis  in  its  regular  (late,  no 
difeafe  is  to  be  apprehended.  Many  phyficians 
have  believed  that  the  diminution  of  the  perf- 
piration  in  old  pcrfons  was  the  real  caufe  of 
the  gout,  and  the  rheumatfc  ^fFe6lions  fo  com^ 
nion  at  that  age. 

Some  philofophers,  however,  havx  called  id 
queftion  this  ufe  of  the  tranfpiration  ;  they 
have  afferted  that  this  evacuation  might  be  di- 
miniihed,  or  even  fupprelfed  without  injury  to 
the  individual :  they  have  quoted  the  example 
of  nations  who  cover  their  fkins  with  greafc 
and  oil,  and  who,  inftead  of  fufFering  from  this 
covering  which  intercepts  the  perfpiration,  find 
in  it  the  means  of  augmenting  their  ftrength. 
Bacon  even  fuggefted  that  this  artificial  occlu* 
fion  of  the  pores  of  the  fkin  might  be  a  means 
of  preferving  life,  and  retarding  the  efFe6b  of 
old  age.  It  is  true  that  where  they  quote  the 
pretended  fuppreffion  of  the  perfpiration  during 
the  winter,  without  the  produdion  of  difeafe, 
the  advocates  for  this  opinion  have  committed 
a  great  error,  as  it  appears,  on  the  contrary, 
that  in  the  cafe  mentioned  (No.  13),  this  eva- 
cuation is  very  confiderable.  There  is  reafoh 
to  believe,  that  in  the  inftances  quoted  by 
thefe  authors,  other  excretions  of  the  urine^ 
of  the  pulmonary  tranfpiration,  and  that  of 
the   internal  cavfties,    increafe  in  proportioii 

as 
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as  that  of  the  fkm  diminiflies,  and  fupply  its 
place. 

17.  Modern  philbfophers  have  added  feveral 
new  notions  concerning  the  ufes  of  the  perfpif 
mtion,  by  reprefenting  it  as  an  abundant  leva* 
poratron  of  water  at  the  furface  of  the  body  i 
they  have  feen  in  it  a  means  of  abforbing  th* 
too  great  quantity  of  caloric  that  difengages 
itfelf  from  it,  of  regulating  its-  temperature^ 
and  maintaining  it  at  a  conftant  term  ;  of  thus 
evacuart;ing  the  excefs  of  caloric  which  devie^ 
lopskfelf,  either  in  the  lungs  by  refpiratiofi^  er 
in  the  circulation  itfelf  by  the  fixation  of  the 
oxigen  which  appears  to  be  continued  in  it, 
and  to  fallow  its  intimate  combination.  They 
therefore  confider  this  fundlion  in  uninter- 
m|»ted  relation  with  the  refpiration,  and  as  the 
regulator  of  the  animal  calefa6lion  :  they  thus 
explain  how,  when  this  calefaSion  is  augmented 
by  any  caufe;  the  peripiration,  having  fud- 
denly  become  abundant,  tends  to  moderate 
it,  and  to  reftore  it  to  its  original  equilibrium. 
Perhaps  the  phenomena  of  the  tranfpiratory 
fundioti  may  be  carried  ftill  farther,  and  con- 
fidered  as  the  difcharge  of  the  water  which  is 
formed  in  the  courfe  of  the  arteries  by  a  flow 
but  continual  combuftion  of  the  hidrogen  of 
the  blood  by  the  oxigen  abforbed  in  refpiratioii, 
as  well  as  that  which  takes  place  in  the  pulmo^ 
aary  veficles.  This  water  carries  away  with  it 
a  part  of  the  animal  folids  and  fluids  in  the 
ft^e  of  vapour ;  and  by  thus  evacuating  the 

U  8  part 


^'art  of  the  organs  that*is  tdo  much  anamalized 
and  worn,  it  contributes  as  it  were,  to  folicit 
-theit  renovation.  For  the  reft,  thefe  ideas  defervc 
to  be  ftudied  and  fupported  by  experiments 
tnadeM'ith  more  accuracy,  and  under  the  guid**" 
ancie^f  Wore  enlarged  views  than  thofe  which 
tiave  given  celebrity  to  the  mames  of  Saac- 
tbTiUs,  Bodart,  Keil,  B.  Robinfon,  G.  Rye^ 
Linings,  Gorter,  &c.  :  .^  . 

*'  18.  There  continually  exudes  in  theitntemal 
cavities  of  the  body,  in  all  the  hollow,  vifcera^ 
In  the  dura  mater,  in  the  ventricles  of  the. braiBt 
the  pleura,  the  mediaftinmn,;  the  pericardiuip, 
the  peritoneum,  &Cv  a  humour  which  lubricates 
their  furfaces,  which  the  phyfiologifts  ihave 
n-epiiefented  as  a  humid  vapour,^  an  internal  Aii- 
iitiiSj  B,  fort  of  internal  'tranfpiration,-.  the 
«x!ftetice  of  which  has  >been  proved  by  nume- 
-^rouS' obfervations.  llalier  has  made  cxprefs 
^mention  of  it  in  his  great  work  on  phyfiology. 
vBor^len  confutered  it  as  a  Itream  of  vapour 
Avhich  ran  through  not  only. the  internal  mem- 
'^bi-atious  cavities,  but  alfo  all  the  cells  of  the 
•liJufcular  texture,  and  he  rcprelbrited  the  body 
rto'ihimfelf  as  confifting.  of-  <:eHular  balls,  aU 
"«>pen  and^all  communicating  the  one  with  the 
Sother,  only  coritraft  from  fpace  ta.fpace.  But 
;thefe  ideas,  which  were  ingenious  in  their lime^ 
•rauft  be  modified  by  the  knowledge  of.  the 
iym^hatic  prabfoxbent  fyftem,.  and  thcihumpw. 
ri)f  which  I  here  fpeak  muft  not.  be.;Conf(>i)n<^ed 
with  that. which  J&lk  the  ahibrbQ^t  ^cetfejig,  -^{1 

! :.;  -     ^  which 
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lehich   always  f ollo^vs  in  them  a  deternoiinfed 
courfe* 

19*  The  humour,  of.  the  interior,  cavities 
exudes  from  the  extremities  of  the  arteries,  » 
is  proved  by  injections,  and  neverthelefs  it 
-diflfers  from  that  which  is  exhaled  by  the^fkriiaj 
it  is  much  lefs  aqueous  and  charged  with-  more 
fixed  matters  than  the  latter.  We  fliaU  >weU 
comprehend  the  caufe  of  this  difference,  whax 
we  confider  that  the  .pqrfpiration  is  formed  only 
jof ;  the  fubftanqe  which  is  capable  of  Jbeijigvo^ 
latilized .  and  diflblved  in  the  air^  wbermi^.the 
4iumiOur  of  the  interior. cavities  is  neither;.:^, 
.lirapour  nor  a  gafcous.  fohition,  but  a  licjui^ 
which  runs  by  the  effeft  of  the  circulation  ^an^ 
cif  the  motion,  of  the  blood.  In  proportion  as 
jt^thus  exudes  from  the  internal  furface  of  ^ the 
menibranes  which  it  moi liens,  it  is  re-abforbed 
J[>y  the  orifices  of  the  ^hforbent  veffels,.  fo  th^ 
it  pever  accumulates  to  fuch  a  degjc^e  as  to 
diftend: .  thefe  membranes;  it  always  forms  i^ 
lliiem  only  a  light  mucou-s  covering  whi(}h  fer 
pirates,  from  it  and  iubvic^tes  their  ^furfacesr, 
Whilft  the  aniip^l  i§  ipheaith  andvigqur.*)..,  V 
c.  SO.  We  may  diftinguilh  the  vifcous^  mucila^ 
iginous,  gluey  <tate.(>f  this  liquidj! by.  introducing 
the  finger  into  thefe;  internal  cavities  and  upon 
^e membranous  furfaces,  either  of  living  qr  of 
dead  animals.  We  perceiv^,  by  the  mere  fenfeqf 
-touch,  that  this  humour  is  really  .an  albuminous 
lanid  gelatinous  fo^ution  analogous  to  ferum.  It 
ii^^nly  by  thefe:  fimple  expef jinients  that  we  can 
,  eftimate 
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Gflimate  its  nature ;  for  it  is  aot  fuflRcietitly 
abundant  in  the  natural  and  healthy  ftate  to 
be  capable  of  being  collefted  and  examined  by 
chemical  proceffes.  Sometimes  however  it  hap* 
pens,  that  this  lubricating  ferum  accumuliates 
in  the  vifceral  cavities  ;  this  takes  place  when* 
ever  the  fun6lion  of  the  fyftem  of  abforbent 
veffels  is  languid,  or  when  its  energy  is, not 
fufficient  for  taking  up  again  by  fu6tion  the 
quantity  of  liquid  which  iffues  from  the  arterial 
•exitriemitiesi  Dropfy  then  exifls,  and  the  liquid 
which  conftitutes  it,  when  ex  traded  by  the 
puncture,  becomes  fufficiently  abundant  to. be 
-fubj€6ied  to  analyfis  ;  fo  that  we  are  then  able 
to  afcertain  the  nature  of  the  internal  humotir. 

21.  Rouelle  the  youtiger  ^was  the  firft  who 
^examined  what  is  called  the  hydropic  water. 
That  of  the  afcites,  which  he  employed,  aft- 
forded  him  .all  the  charafters  of  the  ferum  of 
the  blood.  I  have  made  the  analyfis  of  this 
liquid,  extrafted  in  different  fpecies  of  dropfiei^ 
of- the  breaft,  of  the  pericardium,  of  the  ova- 
rium, in  the  afcites,  and  I  have  conftantly 
found  in  it  the  fame  charafters.  This  liquid 
-is  generally  vifcous,  gluey,  yellowifli,  of  a 
.fweetifh  and  fomewhat  faline  tafte,  charged 
with  flakes  more  or  lefs  abundant  and  volunu*^ 
nous,  of  a  yellowifli- grey  colour.  It  is  coa- 
gulated by  fire,  by  the  acids,  by  alcohol  j  it  k 
precipitated  by  the  calcareous  and  metallic 
falts  ;  it  turns  the  fyrup  of  violets  green  :  the 
flakes  which  fwim  in  it  are  coagulated  albumen;- 

though 
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though  generally  frefli  atid  unaltered   in  the 
hydropic  cavities,  it  quickly    putrefies  by  the 
contact  of  the  air.     When  it  is  heated,    it  af- 
fords coagulated,  porous,  light  mafles,  of  a  ful- 
phur-yello\v^  colour,  and  tremulous  confiftence ; 
there  remains  a  (lightly  yellowifh  liquid  which 
does    not     coagulate^       When    diluted     with 
water  aiid  heated,  it  forms  a  milky  not  coagu- 
iable  liquid;  it  affords  at  its  furface,  by  the 
progrefe  of  the  aftion  of  the  fire,  a  th  ick  yel- 
low  pellicle  like  milk.     Boiling  water  attacks 
aiMi  diffolves  the  matter  that  has  been  coagu- 
lated by  the  fire,  fo  that  it  then  prefents  the 
appearance  of  a  gelatinous   fubftance.     How?- 
ever,   we  can  obtain  no   real  jelly  from  this 
liquor,   though  ftrongly  evaporated  and  after- 
wards cooled ;  pellicles  are  feparated  from  its 
furface  from  the   beginning  to  the  end   and 
during  the  whole  courfe  of  this  evaporation. 
The  albuminous  matter  therefore  does  not  exill 
in  it  in  the  real  ftate  of  gelatin. 

22.  Sulphur  and  phofphates  are  alfoi  ex-* 
hibited  by  different  proceffes  in  the  hydropic 
liquor.  The  firft  is  perceptible  by,  the  fetid 
fniell  >vhich  this  liquor  exhales  when  coagu- 
lated, by  the  colour  which  its  vapour  imparts 
to  filver,  by  the  fulphuric  acid  which  is  formed 
in  it  by  the  oxigenated  muriatic  acid,  and 
which  is  difcovered  by  the  aid  of  the  muriate 
of  barites.  As  to  the  phofphates,  lime-water, 
the  folutions  of  barites  and  ftrontian,  poured 
into  the  hydropic  water,  produce  in  it  precipi- 
.      .  tates, 
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tates,  Avhich  are  eafily  difcovered  to  be  phof- 
phatcs,  on  account  of  their  infolubility  and  the 
manner  in  which  they  comport  themfelves 
under  the  a<5lion  of  fire.  The  nitric  folution 
of  mercury  forms  in  it  alfo  a  flefli-eoloured 
precipitate.  The  coat  of  the  hydropic  water, 
evaporated  to  drynefs  and  burned  in  a  crucible, 
affords  fome  traces  of  calcareous  phofphates, 
but  lefs  abundant  than  almoft  all  the  coats  of 
other  animal  matters.  It  is  ufelefe  to  add,  that 
the  coagulum  afforded  by  this  water  when 
lieated,  affords  in  diftillation  the  fame'  pro- 
du6ls  as  thofe  of  which  I  have  fpoken  in  tlie 
hiftory  of  the  ferum^ 

23.  We  muft  not  confound  with  the  water  of 
the  internal  furfaces  of  the  membranes  the  ropy 
and  mucous  liquid  which  lines  the  fides  of  the 
hollow  vifcera,  of  the  canals  communicating 
with  the  external  part  of  the  body,  opening 
into  the  air,  and  jmmerfing  themfelves  into  the 
interior  part  of  the  animal  cavities,  fuch  as  the 
.oefophagus,  the  trachea,  the  inteftines,  the 
urethra,  the  vagina,  &c.  The  mucus  deftined 
to  lubricate  thefe  parts  and  to  prevent  their 
drynefs  and  rigidity,  is  of  a  different  nature 
from  the  matter  of  the  tranfpiration,  though, 
like  it,  it  iffues  from  the  furface  of  the  delicate 
and  thin  portion  of  the  epidermis  which  in- 
vefls  thofe  canals,  and  which  is  called  epithe- 
lium. Inftead  of  being  ev?iporable  Hke  the 
tranfpiration,  it  contains, a  kind  of  gelatinous 
albumen,  little  lufceptible  of  deficcation,  rather 

delique^ 
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dcliquefcent,  which  the  air  thickens  only  with 
difficulty,  and  which  preferves  the  pliability, 
foftnefs,  and  mobility  of  the  fides  of  the  canals 
where  it  is  depofited.  It  feems  to  be  of  a 
compofition  entirely  oppofite  to  that  of  the 
tranfpiratory  humour,  no  lefs  fufceptible  of  pre- 
ferving  its  vifcofity,  its  foft  and  as  it  were 
unctuous  confiftence,  than  the  other  is  of  be- 
coming volatilized  and  difiblved  in  the  air* 
Accordingly,  it  performs  an  entirely  different 
office,  fmce  it  maintains  the  foftnefs  and  heat 
of  the .  furfaces;  whilft  the  other  tends  to  dry 
and  cool  themt 
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Of  the  Synovia. 

1.  THE  Synovia  is  nn  unftuous  humottt, 
deftined  to  lubricate  the  articnlar  cavities,  and 
to  facilitate  the  motions  of  the  lieads  of  the 
bones  upon  each  other.  Clopthon-Havers  Was 
the  firft  anatomift  who  defcribed  particular 
glands  fituated  in  the  articulations  as  the 
fource  of  this  humour ;  but  fome  modern  phy^. 
fiologifts  now  doubt  whether  fuch  be  the  true 
•origin  of  the  Synovia.  The  following  are  thfc 
arguments  which  Xavier^Bichat  principally  ad- 
duces, m  ^  very  goo<i  diflertation  upon  the 
»  -  ^  membrane, 
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membrane,  which  inckidi^  this  liquor,  pnbli^d 
in  the  fecond  volume  of  the  Memoirs  of  iJic 
Medical  Society  of  Emulation  at  Paris.  All  the 
articulations  do  not  contain  the  pretended  fy- 
novial  glands  defcribed  by  Glopthon-Hivers. 
The  mucous  capfules  of  the  tendons  which 
facilitate  the  Aiding  of  thefe  parts  by  the  pre- 
fence  of  the  fame  humour  which  their  cavity 
contains,  have  not  generally  glands  of  this 
nature.  Thofe  bodies,  which  were  taken  far* 
glands  by  Clopthon- Havers,  are  only  cellular 
texture  fuftaining  blood-veffels  coUe6led  into 
reddifli  balls ;  they  are  unfolded  into  floating 
membranes ;  they  do  not  tumefy  nor  harden 
as  the  real  glands  do,  and  their  pretended  glan- 
dular nature  difappears  under  the  fcalpcl  or  by 
other  anatomical  proceffes:  befides  tliefe  gra- 
nulated lumps  or  cellular  balls  are  found  in 
other  places  befides  the  fynovial  membranes. 

2.  The  fame  anatomift  does  not  confine  him- 
felf  to  combating  the  opinion  of  Clopthon- 
Havers  concerning  the  fjmovial  glands  and.  the 
fource  of  the  Synovia :  he  has  colle6led  a  great 
number  of  fadls  and  arguments  in  ordqr  to 
prove  that  this  humour  has  another  origia 
and  to  difcover  whence  it  proceeds.  For  this 
purpofe  he  defcribes  with  much  greater  accu- 
racy and  precifion  than  had  been  done  before 
him,  the  membrane  into  which  the  Synovia 
exhales,  where  jt  remains  contained  for  fome 
time,  and  is  abfprbed  fo  as  to  be  perpetually 
renovated.    ^According  to  his  relearcha^  this 

membrane 
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membrane,  ^hich  he  czMs/ynevial,  and  which 
is  inclofed  in  all  the  articulations,  is  a  bag,  or 
kind  of  fac  without  orifice,  folded  together,  of 
the  nature  of  theferous  membrane,  analogous 
to  the  pleura,  to  the  pericardium,  thin,  tranfpa- 
xexitf  diftin£k  from  the  articular  capfule,  and 
to  the  internal  face  of  which  it  adheres,  detach- 
ing itfelf  from  it  below  the  heads  of  the  bones, 
leaving  a  portion  of  tbofe  bare,  paffing  over  the 
articular  cartilages  which  it  covers,  adhering 
ftroBgly  to  them,  folding  back  upon  the  inter- 
articular  ligaments  and  cartilages  and  the  glan- 
dulifbrm  balls ;  fo  that  the  heads  of  the  bones, 
the  articular  capfules,  and  the  interior  ligaments 
pf  the  articulations  are  on  the  outfide  of  this 
fynovial  membrane.  We  may  extend  and  in- 
flate it  by  blowing  from  the  interior  of  the  ar- 
ticulations at  the  points  where  the  articular  ^ 
capfules  are  interrupted.  It  is  this  fynovial 
membrane,  contained,  as  we  fee,  in  the  arti- 
culations, .  covering  all  the  interior  furfaces, 
filling  their  cavity,  having  a  fmooth,  polifhed, 
and  ibinitig  furface,  upon  which  the  Aiding  of 
the  articulated  bones  takes  place.  Citizen 
Bichat  thinks  that  it  is  formed  by  an  inter* 

'  texture  of  exhalant  and  abforbent  veflels,  tlic 
firft  conveying  the  fynovia  by  exhalation,  the 
fecond 'taking  it  up  proportionally.* 

S.  Founded  upon  this  ftruclure,  thisanata^ 
mift  who  has  given  an  account  of  it^  after 

'  having  compared  this  membrane  with  thofc 
which  he  €^b  ^rous  }^  th^t  is  to  {ay,'thQfe 

2  which 
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which   occupy  and    inveft  the  large  .'caTitiesj: 
cover  the   vifcera,  and  are  flcs    without  ort- 
fice,  fuch  as  the  pleura,  the  pericardiuro, .  the 
peritoneum,  the  tunica  vaginalis  or  of  the  tefti-* 
cles^  concludes  from  this   analyfis  that  there 
conftantly  iffues  from  the   interior  furface  lof 
this  internal  capfule  of  the  articulations  a  glo^ 
and  vifcous    liquid,  as   well  as  from  thofe  -cf 
other  ferous  membranes,  and  that  this  humour 
is  M'hat  is  here  termed  the  Syntwia.  In  order  to 
confirm  the  identity  of  its  nature  with  that  of 
the  lubricating  humour  of  all  the  other  cavi« 
ties  of  the  ferous  membranes^  he  cfollowsi  its 
analogies  under  four  general  relations^r^kiifs 
nature  is  fimilar;    it   is,  like   it,   albuiuiiiouB, 
fince,  like  the  latter,   the  Synovia^  beixig'^*.^ 
vifcous  confiftcnce,  is  coagnlaWe  by  fitef  by 
the  acids,    and    by  alcohol ;  which  Clppthoof 
Havers  had  aheady  remarked  ;  5,  it.  perfdrms 
the  fame  funftions  as  the  humour  of  the  intert 
nal  cavities,  fince,  like  this,  it  ferves  to  reo^^ 
its  furfuces-fmooth,  and  to  favour  tlie  swtion.ftf 
thefe  internal  furfaces ;  3,  the  .Synovia  prefeots 
an  equally  firiking  analogy  with  this'bqmetif 
in  the  djfeafcs  to  which  it  is'  fubjcft;  i^rfu^ 
we  obferve  its  thickening  give  rife  to ;  ^dbefioai  • 
between  the  furfaces  of  the  frjrnovial  q$4>fu1ef, 
as  between  the  pleura,  the  peritoussum^ab^^ 
vifcera  which  are  contained  in  them ;  iWe  .alfo 
find  hydropic,  accumulations  of  the  Synovu^ 
as  we  do  of  the  humour  of  the  other  mem* 
branes;    4^    final ly,    the  iynorial  luiinflur  V 
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iftbforbdd  by  lymphatic  Veffels,  and  renovated 
by  the  cohtinuaUy  renewed  exfudation  in  the 
'interior:  of  the  fynovial  membranes  or  capfules, 
like^the  humour  of  the  other  internal  cavities* 

4.  However,  Citizen  Bicbat  finds  a  difFer- 
#ijo^' between (  the  apparatus  of  the  fyuQvial 
<:apfple3j ,  a^  weU  as  the  fprmation  of  the  Syno- 
-^ia,  ar(d  tihfe  ftrudui-e  ;af  the  veffels  of  the  ordir 
■ii^ry  ,fert)us  membranes.  He  obferves  that  the 
.abforbent  fyftem  of  the  fynovial  membranes 
mufr.differ  from  that  of  t(l[ie  other  abforbents 
fituated  in  th^  other  parts  of  tlie  body,  fince 
in  the  leucophlegmatia  the  fub-qutaneous  abr 
ibrbents  are  every  where  obftruded,  whereas 
this  obftruftion  does  not  take  place  in  the  arti- 
jCulations.  This  obfervation,  however,  is  not 
i^ll^ci^t.  for.eftablifliing  a  difference  between 
tjie  .^.y^o^jfyfteqi^f.and  may  be  explained  by  tlie 
^iveiriity  of  the^ layers- of  the  abforbents;  for 
'f,%  is.  knp^y^  that  the  fuperficial  or  fub-cutaneous 
jaJbftq^  a.,  fyftem,  if  not  totally  inde- 

'pendai^t  of  .the  deep-feated  lymphatics,  at  leaft 
^lifficiently  fepsirated.  from  thefe  not  to  partici* 
jiffte  always  in  the  fame  affcdions  with  them^ 
1  .^m  much  more  ftruck  with  a  difference  qf 
infinitely  more  importance  between  the  Syno- 
.via  ^nd  the.  humour,  of  the  internal  cavities  : 
^Btaraefef,  that  of  {h,^  qtiantity.  and  of  the  phy fi- 
ipal  properties  which  very  eminently  diftinguiih 
.  Jiliefe  two  liquids  fi*om  each  other.  The  latter 
is  n€:ver  fuiiicie^tly  abundant -to  run  out  at  the 
4jj;i6f;f^pf  thpjnemby^nes,  nor  thick  and  ftringy, 
l.ch  '  as 


as  we  find  the  Synovia:  accordingly,  >^heii  thfe 
fivickens,  it  gives  rife  to  anchylofes  Cnr  folid 
adhefions  of  the  joints,  whereas  tlie  bum^uf  erf 
the  membranous  cavities  forms  only  mucous, 
tenacious  and  flaxey  ligaments. 

6.  I  have  abeady  obferved  that  th6  Synovii 
is  an  uiid;U(Ju8  liquid :  its^  vifcofity  is  fiicli^  that 
it  was  formerly  cortfipared  to  ail  oil,  and  alnioft 
to  thofe  greafy  matters  which  are  employed  for 
facilitating  the  motions  of  wheel-work.    Tliis 
fingle  character,  which  all  anatomifts  have  af- 
cribed  to  the  Synovia,  would  be  fuffieieht  to 
diftinguifti  it  from  the  humour  of  the  interfoi* 
cavities,  though  the  expreffion  which  has  been 
employed  for  rendering  it  is  altogether  improper. 
It  is  in  fufficient  quantity  to  be  colle6led  witK 
eafe  at  the  orifice  of  the  fyno vial  capfules  which 
contain  it  in  the  articulations  of  large  aniuqab; 
it  is  either  tranfparent  or  (lightly  opaque,  a  little 
greenifh,  of  a  confiftence  analogous  to  that  of 
white  of  egg,  of  a  fweetifh  and  fomewhat  faline 
tafte,  of  a  faint  animal  fmell,  analogous  to  that  of 
fwg's  fpawn.     Its  fpecific  gravity  is  fuperior 
to  that  of  diftilled  water.   Phyfiologifts  have  hi- 
therto given  only^very  imperfeft  and  very  genc^ 
ral  notion  of  this  liquor.  Noneof  them  have  made* 
a  real  chymical  analyfis  of  it.     Citizen  Margue- 
ron,  apothecary  to  the  Maifon  des  Invalides  m 
Paris,    read   to  the  Academy  of  Sciences,    hi 
June,  1792,  a  chemical  examination  of  the  Sy- 
novia,  and  this  is  the  only  inquiry  made  with 
any  attention  that  I  know.      In  exhtbithig 
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the  refults  of  his  experiments,  I  ihall  fubjoiu 
ibme  refleftions  concerning  the  neceffity  of  re- 
peating them  and  reviewing  fome  fafts  which 
deferve  all  the  attention  of  the  philofopher. 

€.  Citizen  Margueron  eaiily  procured  the  Sy- 
novia-of  the   bullock  from  a  butcher's  fhop 
whcrefeveral  were  killed  everyday.  This  liquor 
afiumesa  gelatinous  confiftence  fome  time  after 
having  been  extracted  from  the  joints,  both  in 
the  cold  and  in  a  mild  heat,  as  well  in  clofe  as 
iii  open  veflels  :  it  does  not  long  retain  this  con- 
iiilence  ;  it  even  foon  lofes  its  firft  natural  vif- 
cofity,  and  depofits  a  ftringy  matter ;  it  prefents 
foitie  differences    in  its  analyfis,  accordhig 
thefe  different  ilates ;  when  it  is  filtrated  as  foon 
as  it  has  been    extrafled   from  the  joints,  it 
neverthelefs  preferves  all  its  properties.    A  thin 
layer  of  fynovia  expofed  to  a  dry  air  in  a  flat 
Teffel,  dries  into  a  fcaly  net- work,  in  which  two 
&line  matters  are  obferved ;  the  one  in  cubes, 
which  is    muriate  of  foda  ;  the  other  efHoref- 
cence  and  eafily  diftinguifhable  as  carbonate  of 
foda  ;  the  frefh  fynovia  alfo  turns  the  fyrup  of 
violets  green.    In  a  moift  air  this  liquor  becomes 
altered  and  putrefied ;  whilft  it  lofes  its  vifcofity, 
•  it  becomes  turbid,  exhales  a  fmell  of  putrid  fi  lb, 
affumes  ared  or  brown  colour,  becomes  covered 
with  a  pellicle,  and   leaves  a  foft  and  fetid  re- 
iiduum,  from  which  lime  and  the  alkalis  difen- 
gage  a  large  quantity   of  ammonia.     Diftilled 
in  the  retort,  the  Synovia  afforded  Citizen  Mar- 
gueron a  very  alterable  water  charged  with 
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ammonia;  at  laft,  an  empyreumatic  oil,    cai*-* 
bonate  of  ammonia,  and   a.  coal  which  con- 
tained muriate  of  foda,  and  phofphate  of  lime, 
7»  The  Synovia  eafily  mixes  with  cold  water, 
in  which  it  firft  occupies  the  bottom,  but  dif- 
folves  in  it  by  agitation.     The  author  obferves 
that  it  gives  to  water  a  very  remarkable'^  vi(^ 
cous  fluidity,  as  it  is  very  fenfible  even  when 
we    take   fix    parts   of  water  to  one  of   this 
humour.     The  mixture  froths  much  by  agita- 
tion :  frequently  in  ebullition,  it  preferves  its 
vifcidity,  becomes  opaque,  milky,  and  exhibits 
ibme  pellicles  at  the  fides  of  the  veffeL     The 
author*  was  fo  ftruck  with  the  confidence  com- 
municated to   water  by  the  fynovia,  that  he 
afferted  no  animal  liquor  prefentcd  any  thing 
fimilar  ;  he  thought  he  had  found  its  caufe  by 
the  aftion  of  the  acetous  acid.     The  addition 
of  this  acid  to  the  mixture  of  fynovia  and  water 
caufed  it  to  lofe  its  vifcofity,  rendered  it  clear 
and  tranfparcnt,  made  it  depofit  a  mafs  of  white 
fibres  eafy  to  be  feparated  from  the  liquor,  by 
tubes  of  glafs,  which  carried   them  away  in  a 
iingle  piece.     The  liquor  thus  clarified  being 
put  to  evaporate,  afforded  him  albuminous  pel- 
licles   and   afterwards  cryftals    of  muriate  of 
foda,  and  of  acetitc  of  foda  in  ftriated  prifins. 
It   was    undoubtedly    from    this     experiment 
that  Citizen   Margueron  fuppofed   albumen  to 
exifl  in  the  fynovia  in  two  ftates,    more  denfe 
than  in  the  other  animal  liquids,  and   confe- 
quently  capable  of  imparting  a  greater  vifcidity 
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to  water.  1  Ihall  foon  iliow  that  there  is  reafoa 
to  believe  that  this  property  may  depend  upon 
another  caufe  which  could  not  eren  have  been 
fufpefted  in  1792,  or  at  leaft  that  it  deferves  to 
be  ftudied  under  new  relations,  and  with  a  new 
intereft,  as  it  may  greatly  elucidate  both  the 
fimclions  of  the  fynovia  and  the  nature  of  its 
morbid  afFe6iions. 

8  Citizen  Margueron  treated  the  fynovia  with 
different  acids.  The  concentrated  fulphuric 
acid,  he  fays,  produced  a  flaky  precipitate, 
eafily  foluble  in  the  liquor,  and  which  did  not 
deftroyits  vifcidity  :  the  fame  circumftance  is 
obferved,  with  the  fulphureous,  nitric,  muriatic 
and  acetic  acids.  Diluted  with  from  12  to  15 
times  their  weight  of  water,  thefe  acids  impair 
the  tranfparency  of  the  fynovia  without  deftroy- 
ing  its  vifcous  confiftence ;  neverthelefs,  when 
weakened  to  fuch  a  degree  as  to  leave  their 
acidity  fcarcely  perfceptible,  they  caufe  the 
vifcofity  of  this  liquor  to  difappear,  render 
It  clear  and  tranfparent,  and  feparate  from  it  a 
ropy  matter  which  may  eafily  be  obtained  infu- 
lated.  The  acetous  acid  efpecially  prefeuted 
this  charader,  and  he  employed  it  for  deter- 
mining in  this  manner  the  proportion  of  the 
conftituent  principles  of  the  fynovia.  288  parts 
of  this  liquor  extrafted  from  the  bullock  gave 
him  alfo  S4  parts  of  ftringy  fubftance,  after- 
Avards  1 3  parts  of  albumen  in  pellicles  obtained 
by  evaporation,  then  5  parts  of  muriate  of  foda 
Vol.  IX.    ,  X 
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and  3  of^acetite  of  foda ;  whence  he  concluded 
that  it  conained  233  parts  of  water. 

9.  But  what  moft  deferves  to  engage  cor  at- 
tention in  this  chemical  inquiry  is  undoubtedly 
the  nature  of  the  ftringy  matter  feparated  from 
fynovia  by  the  addition  of  the  weak  acids,  upon 
which  Citizen  Margueron  has  made  fome  parti- 
cular experiments.     He  has  juftly  confidered  it 
as  a  particular  circumftance  which  does  not  pre- 
fent  itfelf  in  any  other  animal  liquor,  and  which 
confequently  deferved  to  beftudied  with   fome 
attention.     Prefuming^    from    the    properties 
which  this  fubftance  prefented  to  him,  that  it 
could  not  be  real  albumen,  though  he  after- 
-wards  defignated  in  it  the  refult  of  his  analyfis 
vi&.albu7ncn  in  a  particular  JiatCy  he  wiflied  to 
^fcertain  whether  it  might  Hot  be  compared  with 
the  glutinous  n-attcr  of  wheat.   He  examined  it 
under  this   new  ])oint  of  view,  and  he  aflures 
us  that  he  did  not  remark  any  fenfible  difference 
of  colour,  tafte,  or,  odour  between  thefe  two 
fluids;    their  elafticity   and  their  adhefion  to 
the  fingers  were  the  fame  ;  boiling  water  gave 
the  fame  confiftence  to  botlv;  the  con (Tcntrated 
acids  and  alkalis  diffolved  both  eqtially.  How- 
ever he  has  obferved  differences  between  them; 
the   ropy  matter  of  the   fynovia  diifolve^  by 
agitation  in  cold  water  ;  this  folution  frotlis  by 
agitation  ;  the  acids  and  alcohol  precipitate  it  in 
flakes;  caloric  produces  in  it  a  very  white  and 
very  rarefied  fcum.     Thefe  differences  appeared 
to  him  fufficieutly  confiderable  to  induce  him  to 
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conclude  from  his  examination  that  the  ftringy 
matter  of  the  fy  novia  was  albumen  in  a  particular 
ftate.  We  here  find  a  too  manifeft  contradic- 
tion betvv^een  the  different  aflertions  of  the 
author  :  as  he  had  faid  fome  lines  higher  up 
that  if  it  had  been  albumen,  the  fame  means 
employed  in  order  to  obtain  it  from  any  other 
animal  matter  would  have  prefented  it  in  a  *cery 
different  fiate  ;  not  to  perceive  the  uncertainty 
and  embarraflment  in  which  he  found  himfelf 
involved  by  the  properties  of  this  fingular  fub- 
ftance.  Hence,  I  fufpe6l  that  this  matter  maj 
really  be  very  different  from  albumen,  and  that 
it  defer ves  to  be  examined  anew  with  the  greatefi 
attention. 

10.  The  fynovia  affords  very  perceptible 
precipitates  with  lime  water,  as  well  as  with 
the  alkaline  folulions  of  barites,  of*  pot-afli,  of 
ftrontian,  and  even  with  ammonia.  The  oxalic 
acid  likewife  produces  in  it  a  very  fenfible  pre- 
cipitation: all  thefe  ef^'edts  manifeflly  proceed 
from  the  phofphate  of  lime  which  it  contains.* 
Citizen  Margueron  found  very  fenlible  traces  of 
fait  in  its  coal ;  but  he  has  neither  determined 
its  proportions  nor  discovered  the  mode  of  its 
folution  in  this  liquor,  in  which  however  there 
isreafou  to  believe  that  it  is  capable  of  perfonii- 
ing  an  important  funflion.  The  carbonates  of 
pot-afli  and  of  foda  unite  very  well  with,  the  fy- 
novia, without  producing  any  change  in  its 
ifcidity ;  the  caufiic  alkalis  iu  fufficient 
uantity  render  it  more  fluid,  and  even  difiblvc: 
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the  fynovia  that  has  been  dried  by  the  contafl 
of  the  air.  This  laft  mentioned  charafter  of 
the  folubility  of  the  fynovia,  when  thickened 
by  fpontaneous  evaporation  in  alkaline  liquors, 
feems  to  announce  in  an  incontrovertible  man- 
ner the  albuminous  nature  of  this  humour: 
however,  M^e  might  draw-  this  immediate 
conclufion  ;  for,  l^efides  the  uncertainty  in 
which  the  author  of  this  analyfis  has  been 
involved  by  his  experiments  upon  the  fil3rous 
part  of  the  fynovia  precipitated  by  the  weak 
acids,  it  is  very  evident  that  matters  extraneous 
to  albumen  are  foluble  ia  the  cauftic  alkalis. 
Befides,  the  very  facility  or  the  complete  ftatc 
of  this  folution  that  has  been  well  remarked 
by  Citizen  Margueron,  does  not  belong,  at 
leaft  in  this  degree  of  energy,  to  albumen,  and 
feem  to  indicate  another  matter,  efpecially  an 
acid  ;  and  we  iliall  fee  in  one  of  the  fubfequent 
articles  that  there  are  fome  reafons  to  fufpeS 
the  prefence  of  the  uric  acid  in  this  particular 
liquor. 

11.  Alcohol  precipitates  the  fynovia  without 
caufing  its  vifcidity  to  difappear.  It  feparates 
from  it  white  flakes,  infoluble  in  the  liquid,  the 
nature  of  which  Citizen  Margueron  has  not^ 
indicated.  The  albuminous  part  of  the  fy- 
novia is  certainly  feparated  by  this  re- agent, 
but  muft  be  allowed  to  believe  that  fome  other 
fubftance  is  at  the  fame  time  precipitated,  ac- 
cording to  what  the  author  of  this  inquiry  has 
remarked.      On  adding    acetous  acid  to  th^ 
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mixture  of  fynoyia  and  alcohol  the  vifcidity 
of  this  mixture  difappears ;  there  is  feparated, 
he  fays,  a  matter  fimilar  to  that  which  he 
obtained  from  this  liquor  treated  by  the  weak 
acids,  and  refpe6ling  the  albuminous  nature 
of  which  there  is  room  for  fome  objeAion, 
according  to  what  1  have  already  advanced, 
if  this  liquor  contained  uric  acid  or  any  of  its 
ialine  combinations,  the  one  or  the  other  would 
certainly  b6  feparated  with  a  portion  of  albu- 
men ;  the  firft  as  being  little  foluble  in  water 
or  not  at  all  foluble  in  alcohol,  the  fecond  as 
being  coagulable  by  this  re-agent.  It  is  there- 
fore well  proved  by  this  confideration,  as  well 
as  by  all  thofe  which  I  have  detailed  in  the 
preceding  numbers,  that  the  analyfis  of  the 
lynovia  ftill  demands  farther  refearches,  and 
promiifes  ufeful  difcoveries  to  fuch  cbemifts  as 
may  think  fit  to  occupy  theqifelves  with  it 

12.  Citizen  Margueron  had  concluded  from 
his  analyfis  that  288  parts  of  fynovia  which  he 
had  examined  as  far  as  to  the  proportion  of  its 
conftituent  materials,  contained  34  parts  of 
albumen  in  a  particular  JiatCy  13  parts  of 
ordinary  albumen^  5  parts  of  muriate  of  foda, 
^  parts  of  carbonate  of  foda,  from  1  to  2  parts 
of  phofphate  of  lime,  and  232  parts,  or  more 
than  three-fourths  of  its  weight  of  water,  I 
liave^  explained  the  reafons  which  induce  me 
to  think  that  this  liquid  contains,  inftead  of  the 
firft  of  thefe  materials,  fome  particular  animal 
fubftance,  of  a  nature  not  yet  fufpcfted,  which 
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xnuft  have  a  more  or  lefs  confiderable  relation 
with  the  difeafes  which  afFe6l  this  liquor,  efpe- 
cially  the  Anchylofis,  the  articular  concretions, 
arthritic  lophous  humours,  &c.  Should  this 
'latter  fuppofition  be  confirmed  by  new  ex- 
periments, it  will  explain  the  differences  which 
are  already  known  between  the  humour  of  the 
internal  membranes  or  of  the  interior  membran- 
ous cavities,  and  that  of  the  fynovial  capfules; 
it  will  prove  that  notwithftanding  the  analogy 
of  ftru6lure  which  exifts,  and  which  I  readily 
admit,  with  Citizen  Xavier  Bichat,  between  the 
fynovial  membranes  and  the  other  ferous 
membranes,  nature  has  intended,  with  the  fame 
organic  apparatus,  to  give  rife  to  different  pro- 
du6ls,  and  that  we  are  not  to  infer,  nptwith* 
{landing  the  anatomical  refemblances,  that,  the 
liquids  feparated  by  analogous  fyftems  of  organs 
muftalfo  refemble  each  other,  till  after  fo  accurate 
and  fo  careful  a  chemical  analyfis  has  been 
made,  as  to  leave  no  room  for  doubt  or  un- 
certainty. 
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Article  VII 

Of  the  cellulary  membranous^  tendinouSy  apo* 
neurotic,  ligamentous^  glandular  Textures,^ 
and  of  the  Gelatin  or  the  Glue  xvhich  thefc 
Textures  yield. 

1.  I  COMPREHEND  under  a  fiugle  article 
fix  organic -animal  matters  different  from  each 
other  in  their  texture,  their  form,  their  appear- 
ances and  their  ftru6lure,  becaufe  they  are  of  the 
fame  chemical  compofition,  and  afford  the  fame 
produQs  in  their  analyfis.  All  thefe  different 
textures  are  generally  diffufed  in  the  bodies  of 
man  and  of  the  other  animals.  There  is  not 
one  of  their  different  regions  which  does  notpre^ 
fent  a  greater  or  lefs  quantity  of  them  to  thefcal- 
pel  of  the  anatomift;  fo  that  they  maybe  ranked 
in  the  clafs  of  parts  that  contribute  the  moft 
univerfally  to  the  organization.  Each  of  them 
has  both  particular  anatomical  characters  and 
particular  ufes  that  diftinguifh  it.  The  know- 
ledge that  has  hitherto  been  acquired  con- 
cerning their  intimate  nature  and  compofition  is 
undoubtly  U'Ot  fo  much  advanced  as  that  of 
their  anatomical  ftrufture;  it  is  however  fuf- 
ficient  to  approximate  them  to  one  another 
and  to  oppofe  them  colle6tively  in  their  chemical 
properties    compared   together  to   the    other 

animal 
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atiimal  matters.  Let  us  caft  a  hafty  glance 
upon  their  ftru6iure  apd  chara6teriftic  differ- 
ences, and  afterwards  fee  what  they  prefent  in 
common  with  each  other,  in  the  phetiomena 
which  belong  to  their  decompofition  and  to  the 
intimate  nature  of  their  conftituent  principles. 

2.  The  cellular  texture,  which  is  alfo  called 
mucduSf  cribrous  texturey   confifts  of  lamella;, 
of  thin,  tranfparent,    mucous  or   gelatiniform 
plates,  of  a  delicacy  which  exceeds  that  of  the 
fineft  gauze,  and  which  may  be  compared  M'ith 
the  light  texture  which  dilated  into  a  fpherical 
form  by  a  current  of  air  blown  into  a  folution 
of  foap.    Thefe  laminae  are  found  between  the 
interfticies  of  all  the  fibres ;  they  are  perceived 
when   we   feparate   them ;  they  conne6l  them 
together,  and  at  the  fame  time    feparate  them 
from  eachx  other;    they  cannot  be  well  feen 
except  at  the  moment  of  this  feparation;  finally, 
they  refemble  a  gluey  form  extended  upon  the 
parts  where  they  are  obferved.     This  texture, 
called  the  cellular,  tela  cellulofa^  becaufe  it  was 
believed  to  confift  of  cells  opening  into  each 
other,  forming  a  continued  feries  throughout 
the  whole  body,   is  in  fa6i;  found  in  all  its  parts. 
It  is  fituated  under  the  fkin  in  layers,   more  or 
lefs  dilated  by  the  fat,  on  the  outfide  of  the 
mufcles  and  between  their  fibres,  in  the  inter- 
vals which  feparate  them  from  the  contiguous 
mufcles,  along  the  blood- veffels,  around  and^pveu 
within  all  the  vifcera.  They  are  not  fmall  balls  or 
veficles  communicating  freely  with  each  other, 

formed 
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formed  of  foft  and  tranfparent  niembranes, ,  as 
Bordeu  thouglit,  but  reticulations  of  knotted 
and  lymphatic  veffels,  fupported  upon  mem- 
branous laminae,  and  containing  a  liquid  mov- 
ing in  thefe  du6ls. 

3.  I  here  denominate  membranous  texture  in 
general  thofe  white,  thin,  tanfparent  or  opaque 
parts,  extended  into  layers  or  kinds  of  tables,  fre- 
quently folded  together,  rolled  into  cylindrical 
forms,  applied  in  large  lamince,  inclofing  or 
covering  thevifcera,  forming  fometimes  wholly 
or  in  part  entire  organs,  exifting  throughout 
the  whole  body,  and  deftined  either  to  contaia 
or  to  feparate  and  infulate  the  different  parts 
of  the  body,  having  only  a  white  or  dull  grey 
afpefcl,  without  brilliancy,  without  »  filvery 
furface,  and  never  forming  folid  cords.  Such 
are  efpecially  the  dura  mater,  the  pia  mater 
and^  the  arachnoid  tunic  in  the  cranium,  the 
pleura  and  pericardium  in  the  thorax,  the  peri- 
tonaeum in  the  abdomen,  the  fides  of  the  veffels, 
efpecially  of  the  abforbents ;  the  periofteum 
about  the  bones,  themedullary  membranein  their 
interior,  the  articular  and  mucous  capfules,  the 
vaginal  and  albuminous  tunics  and  a  multitude 
of  other  analogous  parts.  We  might-  even 
clafs  under  the  fame  head  the  epidermis  and 
the  fkin,  if  thefe  organs  did  not  prefent  certain 
properties  which  render  it  neceflary  for  us  to 
confider  them  in  particular. 

Citizen  Xavier  Bichat  has  publiihed,   in  the 
fecond    volume    of  Uie   Medical    Society  of 

Emulation, 
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Emulation,  of  Paris,  a  very  good  differtcition 
tipon  the  membranes  and  their  general  relations 
of  organization.  After  having  remarked  that 
tlic  anatomifts  have  not  fiifficiently  generalized 
the  firudure  of  thefe  important  parts,  nor  dif- 
tinguilhed  their  varied  texture,  he  divides  all 
the  membranes  of  the  human  body  into  three 
clalfes  :  the  mucous,  the  ferous,  and  ihtjibrous 
membranes. 

Tlie  firft  line  the  interior  of  the  hollow  organs 
which  open  upon  the  external  furface  of  the. 
body  ;    folded  or  doubled  into  their  internal 
furface,    they   are   lubricated  with   a  mucous 
juice  ;  they  are  continuous  with  the  ikin :  co- 
vered with  an  epidermis  Avhich  detaches  itfelf 
in  ihreds  in  fome  difeafes,  their  principal  texture 
is  formed   of  a   fpongy  tunic  which  refolves 
itfelf  into  cellular  texture  by  diffeftion,  mace-* 
ration,  &c. ;  they  are  endowed  with  fenfibility, 
and  maintain  the  relations  of  the  interior  part 
of  the  body  with  extraneous  fubftan<:es,  as  the 
fkin  does  of  the  exterior ;   they    evacuate  by 
their   furface  a   mucous    liquid,    conftitute  a 
grand   emundory,    have   difeafes    peculiar    to 
themfelves,  fuch  as  catarrh  and  polypus,  exhale 
the  animal  mucus  by  fridlion,^  irritation,  and 
envelop  the  bodies  which  remain  in  them  :  fuch 
are  the   interior  of  the  inteftines,  of  the  va- 
gina,  &c. 

The  ferous  membranes  occupy  the  large  ca^ 
vities,  inveftthem,  cover  the  vifcera  placed  on 
the  .outfide  of  them  or  in  their  folds,  are  facs 

without 
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without  orifices,  fmooth  at  their  internal  fur- 
face  and  unequal  at  their  external;  they  are 
lubricated  in  their  cavity  by  a  ferum  that  is 
difcharged  by  exhalation,  and  fucked  up  again 
by  the  abforbents ;  whereas  the  thick  mucous  of 
the  firft  is  always  like  an  excretion,  after  it  has. 
been  feparated  by  cryptous  or  mucous  glands. 
They  have  their  particular  difeafes,  efpecially 
dropfy,  adhefions,  peculiar  inflammations.  They 
are  laminae  or  large  facs  which  infulatc  the 
vifcera,  which  may  be  confidered  as  grand 
refer voirs  in  which  the  lymph  is  elaborated, 
which  favour  the  motion  of  the  vifcera.  In 
this  order  are  to  be  ranked  the  pleura,  the  peri- 
cardium, the  peritonasum,   &c 

The  Jibrous  membranes,  which  are  lefs  nu- 
merous than  the  two  preceding,  are  hard,  of  a 
fibrous  and  white  texture,  perforated  in  order 
to  fuffer  the  veffels  to  pafs  through,  &c.  without 
folds,  thicker  than  the  ferous,  and  lefs  thick 
than  the  mucous  membranes,  without  any  liquid 
that  moillens  them,  adhering  in  all  their  points, 
endowed  with  a  particular  fenfibility  and  tea- 
fion,  elaftic,  frequently  entering  into  the  organs 
in  which  they  form  a  fibrous  fkeleton,  and  the 
texture  of  which  they  fupport.  It  is  in  this 
manner  that  the  periofteum  invefts  the  bones, 
the  tunica  albaginea,  the  tefticles,  &c. 

4.  The  tendinous  tekture  is  eafy  to  be  dif- 
tinguifhed ;  brilliant  and  filvery,^  fmooth  and 
|)oli{hed,  confiftent  and  tenacious,  ftrongly  re- 
iiftiDg  preffure  and  extenfion,  fupportjng  a  very 

heavy 
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heavy  weight  before  it  breaks,  formed  into 
a  denfe  and  folid  cord,  rounded  or  little  an- 
gular, difficult  to  be  cut,  terminating  the 
flefhy  fibres,  and  ferving  to  fix  their  attach- 
ments to  the  bones,  &c.  The  tendon  is  the 
cord,  immoveable  of  itfelf,  Which,  when  drawn 
by  the  contra6led  mufcles,  caufes  the  bones 
to  move  one  upon  the  other.  It  is  in  fome  refpeft 
merely  a  paffive  agent.  It  is  very  difficult  to 
cut  it  acrofs  or  perpendicularly  with  the  direc- 
tion of  its  fibres ;  it  is  eafily  feparated  into 
fafcia  in  the  dire^lion  of  their  length.  It  almoii 
always  fuppofes  the  exiftence  of  the  mufcles, 
of  which  it  is  a  kind  of  appendage, 

5.  The  aponeuretic  texture  is  a  variety  of 
form  in  the  tendon :   inftead  of  being  a  hard 
and  folid  cord,  the  aponeurofis  is  a  kind  of 
membrane  which  covers  the  flefliy  fibres ;  which 
frequently  invelops  the  exterior  of  the  mufeles, 
to  the  fibres  of  which  it  ferves  as  a  point  of 
attachment,   as  a  covering  which  limits  their 
dilatation,  as  a  link  which  retains  their  faicia 
and  their  fibres  adherent  to  each  other.    -It  is 
diftinguiflied  by  its  fibrous,  fmooth,  poliflied, 
filvery,  brilliant  furface,  which  fometimes  imi- 
tates the  luftre  of  filver.     It  is  an  intertcxture 
of  flat,  hard,  clofe  fibres,  which  have  feveral 
different  dire6lions,   befides  that  of  the  flefhy 
fibres  which  they  follow  in  one  of  their  di- 
reftions. 

6.  The  ligament,  as  a  particular  texture,  being 
fituated  almoft  always  between  the  bones  which 

it 
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it  ties  together  more  or  lefs  ftrongly,  from 
which  fum&ion  it  has  derived  its  name,  is  found 
in  the  vicinity  of  the  articulations,  and  exifts 
in  them  all  without  diftin^lion,  confequently 
tljroughout  the  whole  continuity  of  the  body^ 
it  is  a  compound  of  grey,  folid  fibres,  very  con* 
fiftent,  very  tenacious,  very  refilling,  capable 
of  being  pretty  confiderably  elongated  and 
drawn  Avithout  breaking,  eafily  accommodating 
themfelves  to  all  the  motions  which]  the  ar- 
ticulations admit,  permitting  a  certain  fepa-^^ 
ration  between  the  bones  which  form  them» 
oppofing  their  reciprocal  difplacement  or  luxa- 
tions; arifing  between  the  laminse  of  the  ofieous 
texture  itfelf  by. filaments  which,  are  implanted 
there,  conne6ling  in  the  fame  manner  fome  car- 
tilages to  the  bones,  or  to  each  other. 

7.   Finally,    I  defignate,    by  /the  name    of 
glandular  texture,  the  fibrous  parenchyma  iuf 
terpofed   between   the   bundles   of    lymphatic 
veffels,  the  intertexture  of  which  confiitutes  the 
(Irufture  of  the  conglobate  glands.     This  has 
hitherto ;  been  faid  to  be  cellular  text^ure,  but 
we  need   only  difle^l  thefe  glands  with  fome 
attention,   and   cut   them   in    different  direc- 
tions, in  order  to  be  convinced  that  this  notion 
is  inaccurate.     It  muft  be  remarked  that  I  do 
not  confound  with  the  texture  of  the  conerlo- 
bate  or   lymphatia  glands,    which  are    found 
throughout  the  body,  the  parenchyma  of  fome 
large  conglomerate  glands  or  glandular  vifcera, 
inch  2i%  the  liver,  the  fpleen,  the  kidneys,   &c* 
.     .  2  '  Each 
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Each  of  thefe  vifcera  has  an  intimate  nature 
different  the  one  from  the  other,  as  they  are  of 
a  ftnifture  peculiar  to  themfelves. 

8.  Thefe  ten  organic  textures,  without  being 
perfcdlly  of  the  fame  nature,  prefent  however, 
in  moft  of  the  trials  and  experiments  to  which 
they  are  fubjefted,   refults  fuflficie'ntly  iimilar 
and  related  with  each  other,  to  authorize  us  to 
place  them  together,  and  to  fuppofe  in  them 
an  analogous  general  compofition.     All  of  them 
are  infoluble  in  cold  water ;  and  when  we  leave 
them  to  foak  or  macerate  in  it  for  fome   time, 
they  become  fwelled,  dilated,  undergo  a  %pa- 
ration  between  their  fibres  and  their   lainince, 
become  foft,   mucous,  eafy  to  be  torn,    inco- 
herent in  proportion  as  th^y  are  altered.     Moft 
of.  them,   fermenting  with  greater  or  lefs  rapi- 
dity, when  they  are  moiftened  or  immerfed  in 
waiter  at  a  temperature  that  exceeds  12  degrees 
of  the  thermometer,  pafs  into  an  acid  ftate  more 
or  lefs  pungent  and  fenfible  to   the  fmell;  fo 
that  we  are  tempted  to  confiderthem  as  a  kind 
of  vinegar.     All  of  them,  after  the  firft  period 
of  their  fpontaneous  decompofition,  putrefy  ra- 
pidly, and  produce  ammonia,  which  however  is 
difengaged  from  them  in  lefs  abundance,   and 
with  a  lefs  fetid  odour  than  is  the  cafe  in  other 
animal  fubftances. 

9.  The  fame  membranous  and  white  animal 
matters,  Avhen  expofed  to  a  eonftant  mild  fire, 
or  to  the  contaft  of  air  at  a  degree  of  tempe- 
rature exceeding  18  or  20  degrees  become  brittle 

and 
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and  tranfparent  by  drying :  they  are  then  unal- 
terable. When  th^y  liave  thus  become  brittle^  and 
have  loft  all  their  tenacity,  however,  no  other 
intimate  change  has  taken  place  in  them,  except 
the  volatilization  of  the  water  which  their 
fibres  contained,  either  ready  formed,  of  com- 
pofed  at  the  very  moment  of  the  drying  aftion  of 
the  caloric.  A  ftronger  heat  brifkly  applied  to 
thefe  dried  organs  caiifes  them  to  llirink,  to 
move,  to  contrail  in  all  directions,  as  we  fee  in 
a  violin-ftring  thrown  upon  burning  coals ; 
afterwards  they  melt,  fwell,  inflame  with  diffi- 
culty, diftufe  an  odour  of  little  fetidity,  and 
leave  a  pretty  light  coal  eafy  to  be  incinerated. 
When  we  beat  them  in  the  retort,  we  obtain 
from  them  the  ordinary  produds  of  animal 
matters,  but  lefs  oil,  lefs  carbonate  of  ammo- 
nia, lefs  fetid  gas;  in  general,  they  appear  the 
leaft  animal ized  of  the  animal  compounds. 

10.  The  moft  marked  character,  or  the  liioft 
chara<3eriftic  property  which  thefe  Avhite  tex- 
tures prefent,  is  that  of  foftening  quickly  and 
dilfolving  entirely  in  boiling  water,  and  of 
forming,  when  this  folution  is  fufficiently 
charged,  a  liquid,  vifcous  and  gluey  fluid  whilft 
it  is  hot,  which  concretes  into  a  tranfparent  and 
tremulous  jelly  by  cooling.  It  is  in  this  man- 
ner, and  with  three  or  four  of  thefe  textures 
at  a  time,  that  the  Fleniifli  or  Englifli  ftrong 
glues,  as  they  are  called,  are  prepared  in  vari- 
pus  manufaflories:  jHe  Flemi/b,  after  having 
caufed  thefe  bodies  to  difappear  entirely,  or  al-  ^ 
>»  moft 
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iiioft  entirely,  by  keeping  them  for  a  fufficient 
length  of  time  in  boihng  water,  ftrain  it  off 
clear,  and  evaporate  it  to  fuch  a  degree,  that, 
by  cooling,  it  acquires  a  perfedly  foHd  con- 
fiftence.  The  ahmcntary  jcHies,  which  are  alfo 
prepared  in  the  kitchens,  the  tendereft  and 
Tiioft  favory  parts  of  thefe  white  textures  being 
chofen  for  the  purpofe,  are  of  the  fame  nature, 
and  differ  from  the  glues  only  in  the  choice  of 
the  fubftance  of  which  they  are  formed,  and 
by  the  liquor  being  lefs  thickened  and  con- 
centrated. 

1 1.  We  here  recognize  the  fame  fubftancie  as 
that  which  has  been  found  in  the  ferum  of  the 
blood,  coagulated   by  fire,  and  which  diftin*. 
guifhes  itfelf  in  it  from  the  albuminous  part 
with  which  it  is  mixed,  by  a  femi-tranfparency, 
a  foft  and  tremulous  confiftence,  and  folubility 
in  water:  this  is  the  gelatin.     The  properties 
prefented,  when  extraded  by  water,  and  in  the 
ftate  of  jelly,  by  this  fubftance,  which  formsi 
as  wc  have  juft  feen,    the  bafe  of  the  white 
fibrous   or   membranous   textures,   or   organs^ 
diftino-uiih  it  in  an  ejninent  manner  from  al- 
bumen,    from  fibrin,   and    from  every  animal 
matter ;  its  tafte  is  weak  and  faint ;  it  feck 
mucous  and  gluey  betAveen  the  fingers^    the 
temperature  of  which  foftens  it;  it  melts  in 
the  fire,  and  even  becomes  liquid  at  36  degrees 
of  temperature  ;  it  no  longer,  prcferves  its  ori- 
ginal vifcidity,  docs  not  adhere  to  theveffels, 
but  runs  like  water ;  when  it  has  been  left  to 

cool, 
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cool,  it  concretes  into  jelly,  as  before  its  fu- 
fion,   which  has  not  altered  it. 

12.  The  gelatin  extrafted  from  the  white 
organs,  or  texlures,  Jieated  gently  and  flowly 
in  the  liquid  form  which  the  firft  impreffion  of 
the  ifire  has  given  it^  thickens,  becomes  co* 
loured,  vifcid,  of  the  confiftence  of  honey, 
and  at  laft  affumes  a  concrete,  folid,  and  tranf* 

'  parent  form,  fimilar  to  horn.  It  is  then  glue, 
which  is  hard,  elaftic,  of  an  orange-yellow,  pt 
red  colour,  brittle,  fpluble  in  boiling  water, 
and  which,  iu' general,  acquires  the  more  foli-^  . 
dity,  colour,  and  glutinous  tenacity  by  its  fo-^ 
lution,  as  it  has  been  extrafted  from  older  or  . 
inore  robuft  animals.  When  we  fubje6l  it  to 
decompbfition  by  the  fire  in  a  retort>  we  obtain 
fromit  anammoniacal  water,  a  fetid  oil  of  little 
thicknefs,  zoonate  of  ammonia  and  ammoniacal 
carbonate ;  it  affords  little  gafcous  produS.  The 
coal  which  it  leaves  is  light,  voluminous,  and 
porous ;  eafy  to  be  burned,  affording  neither  fo- 
luble   phofphoric   fait    nor  imetals,    but  only 

.  phofphate  of  lime  arxl  muriates  of  foda  and 
pot-afh.      The  gelatin   becomes   fenfibly  acid.  , 
before  it  paffes  into^  putrefaction,  and  affords 
ammonia. 

13.  Cold  Mater  diffolves  it,  by  being  con- 
tinually agitated  with  it  for  fome  time ;  hot 
water  immediately  melts  it,  when  Its  tempera- 
ture exceeds  25  degrees;  and  this  is  the  rcafon 
why  jellies  cannot  be  made  to  affume  the  pro- 
per confiftence  in  the  fummer  without  the  ut- 

y aL.  IX,  Y  moft 
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moft  difficulty.  When  the  gelatin  has.  bees 
diffolved  in  a  large  quantity  of  water,  it  can 
no  longer  become  fixed  into  a  jelly  by  coolings 
and  it  is  neceflary  tliat  this  toonlilute  folution 
fhould  be  evaporated,  in  order  to  reftore  to  il 
this  property ;  it  is  always  made  to  lofe  this 
property  of  alTuming  the  gelatinous  form  by 
refrigeration,  in  proportion  as  we  multiply  the 
a6lion  of  the  caloric,  or  expofe  it  too  many 
times  to  tl>e  fire.  The  acids,  even  the  weakeft, 
diflblve  the  gelatinous  matter  very  eafily  and 
fpeedily.  The  alkalis,  likewife,  poffefs  this 
property,  but  in  a  lefs  marked  degree  than  the 
acids.  The  nitric  acid  difen gages  but  very 
little  azotic  gas  from  the  gelatin,  and  changes 
only  a  very  fmall  portion  into  fat,  but  the 
greater  part  into  oxalic  acid ;  the  folutionsof 
barites,  of  lime,  and  of  ftrontian,  poured  into 
a  folution  of  gelatin,  produce  in  it  a  precipi- 
tate of  phofphate  of  lime. 

1 4.  Several  of  the  properties  that  have  hither* 
to  been  defcribed  in  the  gelatin,  and  efpecially 
its  form,  its  tranfparency  in  the  ftate  of  jelly, 
its  acefcence ;  the  fmall  quantity  of  ammonia^. 
of  oil,  and  of  fetid  gafes,  which  it  affords  by 
the  aftion  of  fire  ;  the  fmall  quantity  of  azotic 
gas,  and  oily  fubftancc  which  is  extracted  from 
it  by  the  nitric  acid,  which  converts  a  great 
part  of  it  into  oxalic  acid  ;  its  rare  and  fwelled 
coal,  are  in  favour  of  the  opinion  of  thofe  who 
confidered  this  matter. as  having  much  analogy 
with  the  vegetable  mucilages,  and  who  be- 
lieved 
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lieved  it  to  proceed  from  the  mucous  vegetable 
fabftance,  that  had  paffed  ahnoft  unchanged 
into  the  bodv  of  the  animal.  This,  however, 
is  a  hypothefis  Avhich  will  appear  little  probable 
to  thofe  who  confidcr  that  the  nature  of  every 
aliment  is  changed,  from  its  reception  into  the 
ftomdch  till  its  lamellous  or  fibrous  application 
to  the  different  organic  textures  which  it  is 
deftined  to  nouri(h;  and  befides,  notwithfland- 
ing  this  analogy  between  the  gelatiti  and  vege- 
table mucilage,  properly  fo  called,  there  exifts 
a  real  difference  which  lliows  itfelf  in  the  pu- 
trefaftion,  of  which  the  firfl  is  fufceptible,  but. 
not  the'other* 

15.  A  ftill  greater  difference  is  conflituted 
by  the  manner  in  which  tannin  aQ3  upon  gela- 
tin, whereas  it  produces  no  efJe6l  upon  the 
vegetable  gummy  mucilage :  when  we  pour 
into  a  folution  of  animal  jelly  or  glue,  water 
charged  with  tanhin,  it  produces  a  precipitate 
of  a  fawn-yellow  colour,  thick,  in  very  fine 
flakes,  which  fuddenly  approach  -each  other, 
and  foon  form  a  ropy,  glutinous,  elaftic  mafs, 
txtcnfible  by  agitation,  kneading  in  the  moifl 
hands,  like  the  gluten  of  the  flower  of  wheat. 
This  compound  of  tanned  gelatin  is  dried  by 
the  contaft  of  the  air,  becomes  hard,  brittle, 
of  a  fmooth  texture,  brilliant,  vitreous,  and 
refmous  in  its  frafture ;  it  is  infoluble  in  water, 
unalterable  in  the  air;  it  refills  many  agents 
and  re-agents;  it  is  iucx)rruptible,  analogous 
to  fkins' that  have  been  too  much  tanned,  and 
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when  it  is  rubbed  it  exhales  a  ftrong  tanny 
odour ;  it  may  be  cbnfidered  as  a  pafte,  fufcep- 
tible^  of  being  employed  for  different  ufes^  and 
of  whrch  the  induftrious  arts  might  avail  them- 
felves  with  great  advantage,  if  they  iliould 
occupy  themfelves  with  it. 

1 6.  Finally,  the  "animal  gelatinous  matter 
comports  itfelf  alfo  in  a  very  particular  manner 
with  alcohol>  which  does  not  diffolve  it  when 
it  is  in  the  form  of  jelly  extrafted  by  water, 
but  even  feparates  it  from  this  liquid  when 
its  folution  is  concentrated,  which  cbndenf^ 

•  its  fibres  or  laminag,  when  they  belong  ^ven  to 
the  organs,  the  texture  of  which  they  in  a  great 
nieafure  conftitute :  fo  that  thefe  organs,  im- 
merfed  in  alcohol,  are  preferved  and  eondenfed 
in  it,  without  lofing  any  thing  of  theft  form 
and  ftrufture,  except  a  fmall  portion  of  their 
diameter.  This  is  exemplified  in  thex  loem- 
branous  organs  drefled,  differed,  and  prepared 
anatomically,  and  afterwards  fufpended  hy 
threads  in  bottles  filled  with  alcohol:  however^ 
this  method  of  preferving  them  in  the  anato- 
mical coUedions  has  only  a  certain  period  of 
duration,  and  at  laft  fuffers  an  intimate  change 
to  take  place  in  their  texture,  which  feparates 
from*  it  laminae,  foliations  and  fibres,  the  pre- 
cipitation of  which  we  obferve  at  the  bottom 

'  of  the  veflels  in  w^hich  tliey  are  contained. 

17.  Though  1  confider  the  fix  wliite  orgauic 
textures  as  belonging  to  a  fingle  matter,  to  a 
fmgle  gelatinous  chemical  compound,  the  dit 

tinguifbiug 
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tlnguifliing  charafter  of  which  is  to  be  infoUible 
in  cold,  but  foluble  in  boiling  ^$rater,  fo  as  to 
give  rife  to  what  is  called  an  animal  jelly;  this 
notion  is,  however,  not  to  Be  underftood  in  too 
Tigorous  a  fenfe ;  neither  ought  we  to  conlider 
thefe  fix  textures  as  intirely  and  perfedly 
homogeneous*  The  mere  difference  of  their 
refpeftive  form,  afpe6l,  colour,  ftru6lure,  den- 
fity,  and  tenacity,  would  fufficiently  con  trad  161; 
this  pretended  identity.  ^Though  the  chemical 
anlayfes,  which  have  not  yet  been  fufficiently 
inultiplied,  have  not  yet  led  to  a  fufficiently 
iaccurate  determination  of  the  circumftances  in 
which  the  mode  of  their  diverfity,  fo  apparent 
to  the  anatomift  and  phyfiologift,.  confifts ; 
however  httle  advanced  this  analyfis  may  as 
yet  be,  we  may  neverthelefs  find  in  their  com- 
parifon  and  in  their  rcfult,  efpecially  when  we 
call  to  Our  afliftance  thofe  prefented  by  the  arts 
that  are  exercifed  upoo  thefe  fubftances,  a  feries 
of  fafts  fufficiently  interefting  to  eftablifh  fome 
ufeful  difl:in6:ions  between  thefe  different  tex- 
tures,  and  to  fatisfy  the  anatomifl:,  who  can- 
not, from  his  diffe6lions,  be  perfuaded  of 
this  pretended  identity  of  organs,  which  to 
him  are  really  very  different.  It  therefore  re- 
mains  for  me  to  remark  the  varied  modifica- 
tions of  chemical  nature  between  the  fix  kinds 
of  textures,  which  I  have  hitherto  prefented 
only  us  being  of  a  fimilar  gelatinous  na- 
ture. 

18.  The 
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18.  The  verv  liffht  and  frotl>like  lamellss  of 
the  cellular,    or  mucous  texture,  prefent  the 
gelatinous  matter  in  tlie  pureft,  the  moft  infu- 
latecl  and  the  moft  marked  'ftate ;  of  this  we 
may  convince  ourfelves,  by  the  mere  confider- 
ation  of  what  happens  to  them  by  their  aftion 
in  boiling  water.     Thefe  lamellae  diflblve  and 
melt  fo  completely,  that  they  difappear  in  the 
vater   of  thefe  deco6tions,    and  all  the  fibres 
which  they  connefted  together  are  afterwards 
found  feparated,    incoherent,   naked,  deftitute 
of  the  integument  which  enveloped  them  on 
all  fides,  and  the  water  thus  performs  a  kind 
of  difletlion,    Avhich  is   frequently   of  ufe  to 
the  anatomift  in  his  dilfeclions.     It  is  the  folu- 
tion  of  this  texture  accompanying-  the  fleih 
which  gives  to  certain  broths  the  property  of 
concreting  into  a  jelly, 

19.  The  textures  of  thin'  white  tranfparent 
membranes,  fuch  as  the  pia  mater,  the  arach^ 
jioid  tunic,  the  epiploon ;  thofe  of  llronger 
membranes,  as  the  fubftance  of  the  perito- 
najum,  of  the  pleura,  of  the  pericardium,  part 
of  the  tunics  of  th^  ftomach  and  of  the  intef- 
tines,  the  perioffeum,  differ  a  little  from  the 
cellular  lamellae  properly  fo  called ;  though 
anatomifts  have  believed  them  to  be  formed  of 
thefe  lamellip  united  and  condenfed,  from  the 
circumftance  that,  water  does  not  attack  them, 
except  with  much  greater  difficulty  and  with 
\i\e  aid  of  a  longer  fpace  of  time.     In  order  to 
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"dilTplve  them  it  is  neceffary  to  let  them  ma- 
cerate for  ieveral  clays  in  warm  water,    to  fe- 
parate  the  lamelte  and  fill  their  interftices  with 
the  aqueous  liquid,  and  afterwards  to  boil  them 
for  a  long  time  iu  a  large   quantity  of  water, 
.  and  keep  them  immerfed  in  it,  agitating  them 
inceflantly.     We  ihould  affirm  that  the  gelatin 
js  not  fo  pure  in  it,  that  it  is  inveloped,  as  it 
were,  In  an  infoluble  and  tenacious  fubftance 
which  prevents  its  fufion.     The  manufafturers 
of  glue  are  well  aware  of  this   difficulty  ;  the 
animal  matter  is  fufficiently  denfe,  fufficiently 
compa6l  in  thefe  organs,  to  dry  in  the  air  when 
thefe  membraneous  party  are  thin  and  extended, 
as  isexemphfied  in  the  art  of  making  cat-gut 
firings;     We  may  alfo  combine  flowly,  particle 
by  particle,  the  fubftance  of  this  texture  with 
tannin ;  and    at  fome   future  time  advantage 
will  be   derived  from  this  kind  of  tanning  of 
membranes  or  intcftines,   by  keeping  them  for 
ibme  hours  immerfed  in  a  folution  of  tau,  in- 
order^o  communicate  to  them  a  greater  folidity 
and  an  ufeful  inalterability,  at  the  fame  time 
prefer ving  their  tenacity   and  elafticity.     For 
the  reft,    Chemical  analyfis   has   not    exaftly 
determined  in  M^hat  this  difference  between  the 
membraneous  texture  properly  fo  called  and  the 
cellular  texture  confifts;  but  it  is  now  in  pro- 
grefs  towards  determining  it. 

20.  The  tendons  and  the  aponeurofes,  which 
are  flat  tendons,  though  confifting  of  folid 
cords  or  very  tenacious  layers,  approach  more 

to 
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to  the  cellular  texture  properly  fo  called.  It  is 
remarked  in  the  boiled  meat  which  is  Terved  up 
at  our  tables  :  all  its  tendinous  and  aponeurotic 
parts  are  melted  orfoftened,  when  they  are  well 
boiled,  into  a  fort  of  yel^owi/li,  tranfparent, 
gelatinous  glue,  which  fome  perfons  prefer, 
and  which  in  fa6l  has  a  fufficiently  agree- 
able tafte.  In  the  preparation  of  glues,  all 
the  tendons  are  melted  and  difappear  in- 
tirely  in  the  water  ;  they  even  form  the  major 
part  of  the  gluey  fubftance,  and  give  to  water 
that .  confiflence  and  vifcidity,  from,  whence 
jelly  is  produced  by  cooling.  When  the  ten- 
dons, being  drawn  out  and  extended  in  order  to 
make  them  prefent  a  larger  furface  to  the  air,  are 
dried,  they  become  tranfparent  and  folid,  and  at 
the  fame  time  acquire  a  yellow  or  reddilh  colour, 
as  we  fee  in  dry  anatomical  preparatiohs, 

21.  The  ligamentous  texture,  though  it  alfo 
contains  gelatin  which  is  extrafted  from  it  by 
boiling  water,  is  neverthelefs  of  all  the  white 
organs  that  which  partakes  the  lead  of  the  ge- 
latinous nature.  The  familjar  and  domeftic  faft 
of  the  meat  boiled  in  our  aliments  pro^^es  this 
in  a  direft  manner*  At  the  fide  of  a  tendon 
that  has  been  foftened  and  melted  into  jelly  we 
frequently  fee  upon  pur  tables  a  cord,  generally 
flat  and  thick,  of  a  white  opaque  matter,  hard- 
ly at  all  foftened,  anil  of  fuch  tenacity  and 
hardnefs  that  it  is  impoifible  for  the  teeth 
to  attack  it,  and  which  cannot  be  eaten, 
on   acpount    of    its    cxceffive    refiftance    to 
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mafticatioii.  This  very  remarkable  want  of  fo- 
lution,  at  tlie  fide  of  membranes  of  the  fame 
flelli,  foftened  and  diflblved  Mn  the  fame  water 
and  in  the  fame  of  time,  announces  not  only  that 
the  ligamentous  texture  isr  much  more  denfe 
than  that  of  the  other  white  parts,  but  that^t 
is  probably  of  another  nature ;  refpecling  which 
cliemiftry  has  not  yet  decided.  The  fame  is  the  ^ 
cafe  with  the  membranous  coats  of  the  arteries 
and  veins,  Befides  the  flefliy  fibrils  and  the 
cellular  layers  which  forni  apart  of  theiii,  there 
is  in  their  texture  a  matter  analogous  to  the 
ligament,  which  refifl:s  the  action  of  boiling 
water,  and  is  not  converted  into  gelatin  like  - 
the  preceding  textures :  it  is  poflible  that  thit 
master  might  be  formed  by  the  fibrin;  but 
we  have  no  fact  that  proves  it  with  the  accuracy 
requifite  to  authorize  us  to  admit  the  refult 
This  texture  of  the  blood- veffels  is  extremely 
different  from  that  of  the  lymphatic  veffels  :  the 
latter  though  fufficiently  hard  and  refifting  in 
proportion  to  its  extreme  tenuity,  neverthelefi 
melts  pretty  quickly  in  water  and  forms  jelly, 
as  we  fee  in  the  laminae  of  the  cellular  texture, 
which  modern  anatomifts  have  difcovered  to 
be  a  tiffue  of  ablbrbent  veffels. 

.22.  I  muft  obferve  the  fame  of  the  texture  of 
the  conglobate  glands,  defignated  by  anatomifts 
as  bundles  of  lymphatic  veffels  folded  together 
and  united  with  each  other  by  cellular  texture. 
Were  this  its  real  nature  and  ftru6lure,  this  tex- 
ture would  foften  and  melt  intirely  in  water,  to 

which 
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w  hich  it  would  impart  the  gelatinous  charafter. 
However,  inftead  of  diffolving  in  this  manner, 
though  they  doyield  a  littlejelly,  the  conglobate 
glands  harden  and  refift  the  aclion  of  a  large 
quantity  of  boiling  water.  This  refiftance  is 
ftill  more  confiderable  in  the  texture  of  fuch  of 
thefe  glands  as  have  acquired  a  more  or  lefs 
confiderable  enlargement,  and  a  greater  or  lefs 
degree  of  induration,  in  the  chronic  affeftions 
that  have  been  defignated  in  fo  improper,^  or  at 
leaft  in  fo  vague  a  manner,  by  the  name  of 
obftru6lions,  as  we  find  them  in  perfons  afflided 
Tfrith  fcrophula,  &c. 

23.  Finally,  the  texture  of  the  fkin,  which 
has  always  been  compared  with  that  of  the  pre- 
ceding white,  foft,  and  membranous  organs  in 
general,  and  which  in  faft  prefents  a  very 
ftriking  analogy  with  them,  has  however  very- 
confiderable  diiferences  from .  them  ;  befides 
which,  the  important  ufes  for  which  it  is  def- 
tined,  and  the  remarkable  utility  which  it  has 
in  many  of  the  arts,  have  induced  me  to  treat 
of  it  in  particular. 

24.  Neither  fliall  I  fpeak  here  of  the  nervous 
texture  diffufed  throughout  the  whole  body,  as 
it  will  more  naturally  require  to  be  confidered 
under  the  article  concerning  the  brain. 
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Article  VIII. 
Of  thci  Mtifcular  or  Flejhy  Texture, 

1.  THE  white,  foft,  and  membranous  tex- 
tures in  general,  which  have  been  defcribed  in 
the  preceding  article,  form  colle6lively  a  claft 
of  organic  matters  well  chara6lerized  and  well 
diftinguiflied  from  all  others  \  and  by  ranking 
it  as  the  firft  in  the  order  of  the  general  folid 
textures,  or  of  thofe  belonging  to  the  whole  body 
of  animals,  or  which  are  found  diftinftly  in  all 
its  regions,  I  obferve  that  we  muft  refer  to  three 
other  clalfes  all  the  different  matters  Avhicli 
embrace  the  fame  univerfality  of  organifm, 
or  contribute  to  the  general  conftruftiou 
of  all  the  organs  of  animals.  I  place  in  the 
fecond  clafs  the  mufcular  or  flefhy  texture, 
in  the  third  the  horny  texture,  and  in  the  fourth 
the  intirely  folid  or  ofleous  texture.  Theprefent 
article  is  deftined  for  thehiftory  of  the  mufcular 
|:exture. 

S.  The  mufcles,  which  in  their  totality  and 
generality  comprehend  the  flefliy  or  mufcu- 
lar texture,  are  one  of  tlie  moft  important  and 
mod  ufeful  claffes  of  organs  in  the  animated 
machine ;  in  them  and  by  them  it  is  that  the 
power  of  life  executes  the  diflerent  motions 

which  maintain  it,  or  which  inceffantly  fupply 
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its  waiits ;  it  is  by  means  of  their  contra6lion, 
of  the  irritability  or  the  force  which  produces 
this  contra6lion,  this  flibrtening  of  the  fibres 
which  brings  together  thofe  fubftances  to 
which  they  are  attached,  that  the  animal  moves, 
tranfports  itfelf  in  fpace,  flowly  traverfes  the 
furface  of  the  earth,  bounds^  to  fome  diftance 
from  this  furface,  rifes,  or  fupports  itfelf  in  the 
'  atmofphere,  advances,  defcends,  rife^  or  dives 
in  the  water;  it  is  thefe  which  execute  the  inter- 
mitting and  concealed  motions  which  conftitutc 
life,  {landing,  walking,  vaulting,  flying,  fwim* 
ming,  the  flexion,  the  extenfion  of  the  dif- 
fereivt  parts,  or  the  fenfible  aftion  of  partial 
or  total  locomotion,  fubjeCled  to  the  will  or 
thofe  paflions  which  fo  eminently  diftinguifli  the 
clafs  of  organized  and  animated  beings  from 
that  of  the  plants. 

3.  When  we  confider  the  mufcles  in  their  re- 
lations with  the  other  parts  of  the  body  of 
animals,  we  find  in  them  a  new  motive  of  in- 
tereft  for  ftudying  their  properties,  becaufe  the 
mufcular  fyftem  forms  one  of  the  moft  con- 
fiderable  maffes  of  the  animal  organization. 
Their  totality  occupies  a  very  large  fpace  ia 
the  economy  of  the  animal:  covered  by  the 
fkin,  contained  in  aponeurofes,  covering  on 
all  fides  the  bones  which  they  invelop  and 
adorn,  it  is  they  that  give  form  and  torofity 
to  the  members.  Their  projefting  and  pro- 
tuberant  parts,  together  with  the  depreflions 
of  thth  intervals,  difplay  all  the  forms  which 

the 
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the  ftatug,ry  and  the  painter  imitate  in  their 
ipoft  finifhed  works,  by  the  aid  of  which 
they  prefent  to  our  eyes  the  majefty  of  a  god 
in  the  Apollo,  the  expreffion  of  anguiflir  in  the 
Lacoon,  invincible  ftrength  in  Hercules,  vi- 
gour and  dexterity  in  the  wreftler,  the  bloom 
of  youth  in  the  Antinous,  or  grace  and  beauty 
in  tlie  Venus. 

4.  The  nnufcles  are  fuppUed  with  liquids  by 
a  great  number  of  blood-veffcls,  which  wind 
along  their  furface,  and  enter  amongft  their 
fibres,  byJymphatic  veffels  which  are  alfo  fitu- 
ated  round  their  fibres  and  in  the  interftice* 
which  feparate  them.  We  find  in  them  nerves 
which  are  diftrihuted,  and  lofe  themfelves  in 
their  fefciae ;  cellular  texture  with  which  they 
are  abundantly  provided,  aponeurotic  memr 
branee  which  furrouud  them,  tendons  whjch 
terminate  them.  Though  all  thefe  parts  are 
only  acceffary  to  their  texture  properly  fo 
called,  anatomifts  confider  them  as  belonging 
to  their  organijsation,  and  in  faO;  they  all  coJt\- 
tribute  to  their  funftions :  tlie  cellular  texture 
f!onnQ6i3  their  $bres ;  the  blood-veffels  npurifl^ 
and  warm  them;  the  abforbent  veflels  take  up 
the  fuperfluity  of  their  nourifhment,  and  carry 
off  the  parts  that  jare  worn  by  the  vital  aftions ; 
the  nerves  convey  into  them  the  immediate 
caufe  of  their  motions,  and  the  order  of  the 
will  which  conimands  them,  of  whatever  nature 
this  caufe  may  be;  the  tendons  determine. their 
s^6tion  upon  fuph  qv  fuch  parts;  the  aponeu- 
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rofes  afford  a  point  of  fupport  to  their  fafdse^ 
There  is  alfo  fat  both  on  tlie  outfide  and  irt 
the  infide  of  their  fibres,  which  are  thereby  en* 
abled  to  flide  eafily  upon  one  another.  Th€l 
totality  and  tlie  integrity  of  thefe  different 
textures,  which  penetrate  them  and  conftitutc 
them  Hving  organs,  are  neceflary  to  the  exer- 
cife  of  their  functions ;  and  when  the  one  or 
the  other  is  deficient  or  fuffers,  the  mufcle  lofes 
a  part  or  the  whole  of  its  a6livity:  on  this 
account  fome  of  the  anatomifts  have-  fuppofed 
the  mufcles  to  be  formed  of  cellular  texture ; 
others  have  believed  them  to  be  conftituted^of 
nervous  filaments ;  and  fome  have  confidcred 
them  only  as  vafcular  extremities. 

5.  The  analyfisof  the  mufcles  provided  with 
all  the  organic  parts  which  conflitute  their  to- 
tality is  not,  therefore,  nor  can  it  be,  exa6i, 
lince  it  confounds  a  srreat  number  of  different 
textures  together.  If  it  were  true  that  fuch 
was  the  contexture  and  the  compofition  of 
thefe  organs  of  motion,  we  could  not  flatter 
ourfelves  with  the  hope  of  being  able  to  afcer- 
tain  their  nature,  except  by  the  analyfis  of  each 
of  thefe  parts ;  and  when  once  each  of  them 
was  well  known,  nothing  more  would  remain 
to  be  done  in  order  to  determine  that  of  the 
iTiufcle.  Formerly  the  analyfis  was  confined  to 
the  diftilling  of  the  fleih,  and  defignating  the 
quantity  of  phlegm,  of  fpirit,  of  volatile  fait, 
of  oil  and  of  coal  which  it  afforded  :  we  mufl 
add  to  this  ancient  notion,  that  amongfl  the 
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produ6ls  of  the  flefli  we  obtain  a  remarkable 
quantity  of  zoonic*  acid  combined  with  am- 
monia, and  that  the  mvifcle  appears  to  be 
amongft  the  animal  fubftances  that  which  fur- 
nifhes  the  mod  of  this  acid.  GeofFroy,  the 
phyfrcian,  has  defcribed  the  effeft  of  water, 
and  quantity  of  folul)le  matter  which  it  takes 
up  by  ebullitfon  from  a  great  number  of  dif- 
ferent forts  of  flefli,  with  refpeft  to  the  nutri- 
tious-matter contained  in  each  of  them.  This 
inquiry  is  of  no  value,  except  with  refpe6l  to  tlie 
alimentary  property.  Thouvenel  was  the  firft 
who  endeavoured  to  afcertain  the  different 
principles,  or  rather  the  conftituent  materials 
of  the  mufcles;-for  this  purpofe  he  employed 
feveral  procefles  which  had  not  been  pra6tifcd 
before  him,  and  which  enabled  him  to  give  a 
rather  more  accurate  notion  of  the  nature  of 
thefe  organs.  I  have  fmce  occupied  myfelf 
with  the  bafe  itfelf,  or  with  the  parenchyma 
peculiar  to  the  mufcles,  and  confequently  with 
tlieir  real  texture,  independent  of  all  the  fub- 
fiances  that  are  only  acceflaiy  to  it. 

6.  While  it  is  impoffible  to  infulate  the  muf-* 
•cular  texture  properly  fo  called  from  the  vafcu- 
^  laf  and  nervous  textures,  from  the  fanguineous, 
lymphatic,  ad ipofe  liquids  that  are  intimately 
mixed  witli  it,  we  mull;  content  ourfelves,  in 
treating  of  the  chemical  properties  of  the 
mufcle,  with  inveftigating  and  feparating 
thofe  which  belong  to  each  of  thofe  animal 
matters   in  particular,  and  attributing  to  the 
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mufcular  flefli  thofe  only  which  do  not  chafac-* 
terize  thefe  matters.  Thisnuethod  of  exclufion 
may  lead,  as  we  (hall  foon  fee,  to  a  fomewhat 
accurate  knowledge  of  the  nature  of  the  fleihy 
fibre.  Modern  chemifts  have  treated  the  mufcle 
like  a  vegetable  matter  mixed  with  fevetal 
different  jRibftances,  which  they  have  endea- 
voured to  feparate  from  one  another,  firft  by 
mechanical  means,  afterwards  by  chemical  pro- 
ceffes.  As  t)ie  organ  is  filled  M'ith  fanguineous 
and  lymphatic  veffels,  which  contain  liquids^ 
Thouvenel  employed  the  at6lion  of  the  prefs 
for  feparating  them.  The  fluids  which  he  ob- 
tained were  treated  fucceflively  by  caloric, 
which  coagulated  their  albuminous  matter,  and 
caufed  their  falts  to  cryftallize  by  evaporation; 
and  by  alcohol,  Avhich  diffolved  fome  of  their 
falts,  and  a  particular  extrafitive  fubftance, 
which  this  chemift  believed  to  be  peculiar  to 
the  mufcles.  He. made  different  fucceffive  ap- 
plications of  water  to  the  refiduilm  of  the  firft 
evaporated  liquid,  in  order  to  feparate  from  it 
the  gelatin  and  the  fdlts ;  but  thefe  means  did 
not  condufthim  to  his  end  fo  exactly  as  he  had 
hoped  ;  and  in  fa6l  they  prefent  great  difl&culty 
in  the  execution. 

7.  I  have  fuccecded  better  in  thisanalyfis  by 
firft  waft) ing. the  mufcle  in  cold  water,  which 
carries  away  the  blood  and  the  lymph,  and 
which  when  the  flefli  has  been  cut  fmall  and 
worked  with  water  poured  in  a  ftream  upoR 
its  furface,  foon  leaves  the  white  mufcular  tex- 
ture 


MUSCULAR    TEXTURE,     &a  SS7 

tilre  infulated,  mixed  indeed  with  vafcular 
tubes,  nervous  filaments,  cellular  laminae  of 
which  we  may  afterwards  efFeft  a  kind  of  repa- 
ration by  the  aid  of  the  procefs  which  I  iliall 
indicate.  The  water  which  tai  walhed  and 
difcoloured  the  flefli  peifeftly  refembles  blood 
diluted  with  water;  if  we  heat  it,  it  coagu- 
lates and  feparates  at  its  furface  in  browniih-recl 
flakes,  as  happens  with  the  colouring  part  of  the 
blood;  at  the  fame  time  there  are depoli ted  fibrous 
filaments,  in  fmall  quantity  indeed,  but  which 
may  be  diftinguifhed  to  bfc  fibrin.  The  liquor 
(which  is  little  coloured  after  this  a6tion  of 
the  fire,  and  is  flightly  turbid  and  milky)  when 
gently  evaporated,  affords  albuminous  pellicles, 
which  are  feparated,  becomes  coloured,  acquires 
a  tafte  fomevvhat  acrid  when  it  is  concen- 
trated, concretes  into  a  light  jelly  by  cooling, 
and  affbrds,  when  evaporated  to  drynefs,  a 
refiduum  of  a  brown-red  colour,  from  which  we 
obtain,  by  a  well- conducted  application  of  al- 
cohol and  water  employed  fuccefltvely,  a  fort  of 
fapid  extra6l  of  which  I  fliall  foon  fpeak,  with 
a  fmall  quantity  of  gelatin,  and  phofphates  of 
a  foda  and  of  ammonia. 

8.  We  fee  that  cold  water  applied  to  flefli. 
extracts  from  it,  together  with  the  fanguineous 
and  lymphatic  liquor,  a  fmall  portion  of  extrac- 
tive and  fapid  matter,  which  belongs  peculiarly 
to  this  organ.  When  the  flefli  is  thus  deprived 
of  what  it  contained  of  matter  foluble  in  cold 
uraterj  if  we  boil  it  in  water,  it  ftill  fuffers  an 
.    VoX.  IX.  Z  albuminous 
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albuminous  fubftance  to  efcape,  which  is  collieft- 
ed  into  greyilli  flakes  at  the  top  of  the  liquor,  and 
alfo  a  fub*ftance  which  floats  like  drops  of  oil  at 
its  furface.  The  flelhy  fibres  feparate  fi-om  each 
other,  and  the  diffolved  lymphatic  and  cellular 
texture  give  the  water  the  property  of  cohcret- 
ing  into^  a  jelly  by  cooling.  A  well-managed 
evaporation  of  this  deco6lion  of  fleih  previ- 
oufly  difcoloured,  ftill  exhibits  a  portion  oi 
faponaceous  extrajQive  matter,  which  acquires 
colour  by  concentration,  with  fome  traces  of 
phofphoric  falls.  The  produd  of  this-  decoc- 
tion is  a  kind  of  bad  foup,  which  has  not  aU 
the  properties  of  that  which  is  prepared  with 
the  intire  and  unwaflied  flefh,  of  which  we  fliall 
foon  fpeak  :  however,  it  differs  from  it  only  by 
dts  containing  fewer  principles. 

9.  After  thefe  two  fucceffive  aflions,  firft  of 
cold  water,  and  afterwards  of  boiling  water 
upon  the  mufcles,  if  each  of  them  has  been 
earned  as  far  as  it  can  go,  there  remains  only 
a  fibrous  parenchyma,  of  a  dirty  grey  colour^ 
and  infipid,  which  fo  far  from  diffolving  in  hot 
water  becomes  hardened  by  its  a6lion;  which 
dries  and  becomes  brittle  in  dry  and  hot  air, 
and  prefent.s  all  the, chara6tcr&  of  the  fibrin 
of  the  blood,  efpecially  its  folubility  in  the 
•weak  acids,  the  property  of  yielding  by  the 
fire  much  ammoniacal  carbonate  and  a  fetid 
oil;  tliat  of  affording  azotic  gas  ijn  abundance 
by  the  aftion  of  the  nitric  acid,  which  converts 
it  into  yellow  fat  floating  at  the  furface,  aaJ 
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6xalic  acid  cliflblvecl  in  the  liquor.  I  have  con- 
cluded, from  my  refearches  concerning  this 
fleihy  parenchynia,  that  it  is  formed  imme^li* 
ately  by  the  blood  poured  fo  abundantly  by 
nature  into  the  texture  of  the  mufcle;  that  the 
Hutritioii  of  this  organ  confifts  in  the  feparation 
of  the  fibrin;  that  it"  is  undoubtedly  on  this 
account,  that  not  only  the  blood  is  very  abun- 
dant in  it,  but  that  it  is  alfo  retarded  in  it& 
courfe  before  it  penetrates  into  the  interior 
of  the  fibres,  by  curvatures  knd  tortuofities ; 
fmce,  according  to  the  celebrated  Haller,  a 
great  number  of  arteries  purfue  a  tortuous  and 
retrograde  courfe,  before  they  plunge  them- 
felves  deep  into  the  mufcles.  It  is  under  this 
relation  that  I  have  reprefented  tli^  blood  as 
liquid  flefh,  according  to  the  expreffion  of  the 
Father  of  medicine. 

10.  When  flefh  is  boiled  in  water  without 
previoufly  wafliing  it,  a  large  portion  of  the 
ferous  and  coloured  albuminous  matter  fepa- 
rates  in  brown  flakes,  coagulated  by  the  aftion 
of  the  heat,  and  forms  the  fcum  which  is  takea 
off;  another  portion  of  the  fame  matter  re- 
mains adhering  to  the  flefh,  and  gives  it  that 
brbwnifli  fawn  colour  which,  as  is  generally 
obferved,  becomes  darker  by  the  contaft  of 
the  air:  the  water  gradually  difTolves  the  gela- 
tinoitis  matter  belonging  to  the  cellular  and 
lymphatic  texture  of  the  mufcles,  melts  and 
feparates  the  fat  which  fwims  at  the  furface, 
diflfolves  both  the  phofphoric  falts,  and  a  par* 
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ticular  extraSive  matter,  which  gives  it  the 
clear  yellow  colour,  the  aromatic  odour,  and 
the  rather  pungent  and  agreeable  tafte,  which 
every  one  knows  in  fleih  broth.  This  alimen- 
tary liquor,  therefore,  when  well  prepared,  is 
a  folution  of  gelatinous  matter,  of  an  extradive 
animal  fubftance,  of  phofphate  and  of  muriate 
of  foda  and  of  ammonia ;  it  moreover  contains 
a  fmall  quantity  of  fatty  oil,  diffolv6d  by  the 
aid  of  the  gelatin  and  of  the  extraft,  a  fmall 
quantity  of  albuminous  matter,  and  even  a 
fmall  portion  of  phofphate  of  lime. 

11.  Flefli  broth  prefents  to  chemical  ex- 
amination a  feries  of  phenomena,  which  prove 
the  prefence  of  thefe  different  matters.  This 
liquid  is.fufceptible  of  turning  four  in  hot 
feafons,  on  account  of  the  gelatinous  mat- 
ter which  it  contains  ;  acetous  acid  is  then 
formed  in  it.  Lime-water,  or  ammonia,  pro- 
duces in  it  a  flight  precipitate  of  phofphate  of 
lime  in  a  white  powder;  the  oxalic  acid  fhows 
the  lime  it  contains  by  the  white  depofition  which 
it  occafions  in  it;  nitrate  of  filver  indicates  the 
prefence  of , muriatic  acid  ;  the  nitrate  of  mer- 
cury occafions  a  white  precipitate,  which  ac- 
quires a  rofe-colour  by  drying  in  the  air,  an^ 
is  a  mixture  of  mercurial  phofphate  and  mu- 
riate, coloured  by  an  animal  matter.  When 
we  flowly  evaporate  the  flefli  broth,  it  affumes 
an  orange  and  brown-red  colour,  a  flronger 
conflfl;ence,  and  a  fomewhat  acrid  tafie;  and, 
in  this  ftate,  it  is  called  (in  French)  confommL 
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Mofi  of  the  foups  reduced  to  this  ftate  con- 
geal, by  cooling,  into  a  tremulous  jelly ;  thofe 
which  are  made  with  the  fleih  of  young  animals 
prefent  it  the  fooneft,  on  account  of  the  large 
quantity  of  gelatin  which  they  contain.  By 
continuing  the  aftion  of  a  gentle  fire,  we  ob- 
tain, after  a  more  and  more  decided  infpifla- 
tion,  a  matter  >vhich  becomes  folid  by  cooling, 
of  a  brown-red  colour,  having  a  ftrong  and 
acrid  tafte,  which  keeps  for  a  long  time  without 
alteration,  which  melts  intirely  in  hot  water, 
and  forms  a  foup  which  confiderably  refembles 
that  which  is  originally  made  with  the  flefli ; 
this  is  what  is  called  cxtraSty  or  tablets  of 
foup^  (portable  foup)  becaufe  this  fubftanoe 
As  poured  into  the  moulds  of  tin,  in  which 
it  affumes  the  form  of  tablets.  If  we  diftil 
this  cxtra6l  of  broth,  befides  the  products 
common  to  other  anim?il  matters,  we  ob- 
tain a  confiderable  quantity  of  zoonate  of  am- 
monia. 

•  12.  When  the  extrafl,  or  portable  foup, 
is  prepared  for  the  ufes  of  life,  and  for 
voyages,  the  pcocefs  is  not  confined  to  making 
a  foup  of  fimple  flefli.  The  flefli  of  the  bul- 
lock, the  calf,  and  of  poultry,  are  mixed  toge- 
ther; to  thcfe  are  added  Savoury  vegetables, 
carirotSp  oniony,  cellery,  fome  fpices,  efpecially 
cloves,  with  muriate  of  foda  insufficient  quan- 
tity, fo  that  it  adually  becomes  a  mixture  of 
Several  different  extraftSj  feafoned  with  faHne 
^nd  aromatic  matters,  mixed  with  the  portion 
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of  faccharine  matter  contained  in  the  vege- 
tables. Accordingly  they  have  a  ftrong  tafte, 
and  a  lively  fmell,  different  from  that  of  mere 
boiled  meat  The  portable  foup  keeps  for  a 
pretty  confiderable  time.  However,  it  becomes 
altered  after  fome  years ;  it  becomes  covered 
•\rith  a  white  faline  efflorefcence ;  it  attraSs  hu- 
midity, arid  foftens  and  becomes  mouldy  at  its 
furface.  The  true  and  pure  extra6l  of  meat 
would  be  neither  favoury  nor  agreeable,  in  com* 
parifon  with  that  of  which  I  have  been  fpeak- 
ing:  it  is,  however,  this  extradl  whofe  properties 
we  muft  examine,  in  order  to  make  ourfelves 
acquainted  with  one  of  the  principal  materials 
of  mufcular  flefli.  "^ 

13.  The  extractive  matter  taken  up  from 
the  mufcle  by  boiling  water,  is  obtained  by 
lixiviating  the  product;  of  the  foup,  evaporated 
to  the  confiftence  offthick  honey,  with  alcohol: 
this  re^agent  attacks  neither  th^  gelatin  nor 
the  moft  of  the  falts  contained  in  this  produ^ 
By  evaporating  this  ajcohol,  which  >s  highly 
coloured,  we  obtain  a  brown-red  matter,  of  9 
pungent  and  even  acrid  tafte,  and  of  a  parti- 
cular aromatic  odour;  when  heated  a  little 
more  ftrongly  thaji  is  requifite  for  drying  it,  it 
boils  and  fwells,  and  aflumes  the  fmell  ^nd  fac- 
charine tafte  of  caramel :  it  appears  that  it  is 
this  which  forms  upon  roaft  meait  that  browii, 
fliining,  and  highly  fapid  incruftation,  which 
is  called  the  brown  (fiffbli),  Tliis  extracire- 
ipains  foft  m  the  air,  and  gives  the  portable 

foup 


ItfUSCVLAR  TEXTURE,    &C.  343 

foup  its  dcliquefcent  property.  Heated  ftrong- 
ly  upon  a  burning  coal,  it  becomes  lique- 
fied, fwells,  exhales  a  white  fmoke,  and  an  acid 
fmell.  Diftilied  in  the  retort,  it  affords  water 
containing  zoonic  acid  and  zoonate  of  ammo- 
nia. ^  Its  coal  contains  muriates  of  foda  and  of 
pot-afh ;  diffolved  in  water,  it  gives  it  a  deep 
red  colour :  this  folution  becomes  four  in  the 
air,  and  partly  palfes  into  the  ftate  of  vinegar, 
depofiting  fome  coal.  It  ftill  remains  to  be 
^letermined,  whether  this  kind  of  extraft  be 
contained  ready  formed  in  the  mufcular  flelh, 
or  whether  it  be  not  produced  by  the  decom- 
pofition  of  the  fibrous  texture,  effefted  by  the 
a6lion  of  the  caloric. 

14.  The  different  fafts  relative  to  the  ana- 
lyfis  of  the  mufcular  texture,  which  have  jufl 
been  enunciated,  ferve  to  account  for  what 
happens  to  the  mufcle,  wBen  it  is  expofed  to 
the  aftion  of  different  agents  in  its  intire  ftate, 
and  without  the  different  materials  having  been 
feparated  from  it.  We  may  thus  underftand,  that 
in  the  baking  or  roaftin^  of  meat,  the  albumen 
iscondenfed,  the  gplatin  melted,  the  extraft 
dried,  the  fibrin  penetrated  with  juice  is  ren- 
dered tender,  the^  falts  are  concentrated,  and 
the  fleflij  whilft  it  affumes  a  brown  colour,  ac- 
quires a  tafte  and  propeities  very  different  fronfi 
thofe  which  it  has  in  its  crude  ftate.  If,  inftead 
of  heatiiTg  the  flefh  ftrongly  enough,  and  for 
.  a  fufficient  length  of  time  to  bake  or  roaft  it, 
W  heat  it  but  very  (lightly,  and  fo  as  only  to 
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evaporate  the  water  contained  in  it,  it  dries, 
becomes  coloured,  brittle,  and  may  afterwards 
be  preferred  for  a  long  time.  The  acids  foften 
the  mufcle,  and  diffolve  it  by  acling  upon  its 
fibrous  part.  The  concentrated  cauftic  alkalis 
alter,  melt,  and  diffolve  it,  forming  ammonia 
and  oil,  with  which  they  conftitute  a  kind 
of  foap.  Ammonia  produces  no  perceptible 
change  in  iU 

15.  Many  faline  fubftances  preferve  the  muf- 
cular  flefh,  and  prevent  its  putrefafilion.  Thus 
mufcular  anatomical  preparations  are  immerfed 

-in  a  folutionof  alum,  in  which,  however,  the  flefh 
Js  at  laft  altered  and  converted  into  a  kind  of 
fat.  Fixed  oil,  the  butters,  and  the  fats,  with 
which  it  may  be  furrounded,  Or  covered,  con- 
tribute to  preferve  it ;  the  volatile  oils,  the 
refins,  the  odorous  woods,  the  bitter  and  aro- 
matic leaves  and  barks,  a6l  alfo  as  anti-putref- 
cent,  and  prevent  the  feptic  decompofitionof  this 
texture.  Tannin  diffolved  in  water  alfo  pencr 
trates  its  fibres,  precipitates  in  them  the  gela^ 
tinous  matter,  and  furrounds  them  with  a  layer 
of  tanned  matter,  which  equally  oppofes  their 
putrefaftion.  Alcohol  contracts  and  condenfes 
iti»  texture,  fo  that  it  cannot  aftprxyards  un- 
dergo that  kind  of  fpontaneous  alteration  which 
tends  to  deftroy  its  compofitioUf 

16.  The  mufcle  left  expofed  to  the  air,  putre- 
fies very  quickly,  whe^  the  temperature  of  the 
atmofphere  exceeds  15  degrees.  Its  coniponent 
parts  ^t  firft  exjiale  a  faint  or  mufty  fmell^  jt 

*c(juirw 
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acquires  a  livid  colour,  which  grown  darker  ia 
proportion  as  the  putrid  decompofition  advan^ 
CCS ;  its  texture  foftens  and  melts  at  the  furface 
into  a  kind  of  liquid  putrilage ;  the  fniell  be- 
comes fetid,  ftrong^  and  ammoniacal;  fome- 
times  there  is  difengaged  at  its  furface  a  phof- 
phoric  light,  which  fliines  both  in  water 
•^and  in  the  air,  and  fubfifts  for  feveral  fucceffive 
days.  When  the  M'hole  of  the  flefli  has  been 
equally  foftened,  diflblved,  and  turned  green  by 
putrefaction,  it  at  laft  leaves,  continually  ex- 
haling a  fetid  odour,  a  brown  or  blackifh  refi^ 
duura,  which,  for  a  long  time,  is  foft  jind  moift, 
but  dries  after  feveral  months  into  a  kind  of 
animal  mould,  in  which  we  find  fome  traces  of 
fat,  of  carbon,  and  of  alkaline  phofphate  and 
muriate.  When  the  mufcular  flefli  experiences 
the  putrefa6tive  motion,  after  having  been  im- 
merfed  in  water,  its  decompofition  gives  rife  to 
another  produft.  There  is  formed  a  fatty, 
white,  fufible  matter,  confiderably  refenabling 
what  is  called  /per7?iaceti,  and  which;!  have 
already  defignated  by  the  name  of  iJidipocire. 
This  phenomena  takes  place  fo  conft^ntly,  as  I 
iirfl;  obferved  fourteen  years  ago,  in-  all  the 
inufcles  of  the  carcafes  of  animals  expofed  upon 
the  borders  of  rivers,  brooks,  and  lakes,  that 
I  have  propofed  its  re-produ<5lion  in  order  to 
procure,  from  animal  remains  that  are .  gene- 
l^ally  thrown  away  in  the  country,  and  even  in 
Jarge  towns,  a  kii)d  of  fat  which  may  be  of  ufe 
Ij;  f^ver^l  of  th^  arts.  It  was  undoubtedly  from 

4  this 
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this  propofal  that  Mr.  Gibbes  has  defcribed 
this  new  art  in  the  volume  of  the  Royal 
Society  of  London,  for  the  year  1797. 

17.  It  ftill  belongs  to  the  province  of  chemif- 
try  to  detetoine  the  changes  which  the  mufcles 
experience  in  different  kinds  of  difeafes  which 
attack  their  texture,  and  at  the  fame  time  alter 
their  intimate  nature  or  compofition.  This  art 
will  fliow  what  happens  to  them  in  the  dimi- 
nution of  their  alterabililty,  in  the  foftnefi 
which  they  fometimes  acquire,  and  which  ren- 
ders  them  very  eafy  to  be  torn,  in  their  ac- 
quiring the  bright  red  or  light  brown  colour, 
which  characterizes  them  in  the  courfe  of  other 
affeCiions,  and  efpecially  in  the  white  oolour, 
and  fatty  unftuous  afpe6l ,  which  they  contraft 
in  the  courfe  of  long  continued  paralytic  im- 
mobility and  infenfibility. 

18.  The  difference  of  the  mufcles  in  the  dif- 
ferent orders  of  animals  is  alfo  one  of  the 
moft  important  objefts  of  chemical  refearch  for 
the  animal  philofophy,  but  ^unfortunately  one 
of  the  lead  advanced;  for  we  can  fcarcely 
reckon  amongd  thefe  refearches  the  firft  experi- 

*ments  made  more  than  fixty  years  ago  by 
Geoffroy  upon  the  nutritive  quality  of  different 
kinds  of  fleih  compared  with  each  other.  The 
^bjed  of  chemical  analyfis  ought  to  be  to 
refolve  the  following  queftions,  the  folution  of 
which  can  be  expefted  from  this  alone.  In 
what  does  the  ftmfctilar  flelh  of  the  mammalia  of 
the  chafe,  characterized  under  the  name  of 
4  biack 
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black  meat  or  venifon  by  its  brown  or  dark  red 
colour,  differ  from  that  of  the  ordinary  mam- 
malia ?  Are  the  mufcles  of  the  carnivorous 
animals  different  from  thofe  of  the  frugivorous  ? 
How  does  the  compofjtion  of  the  flefh  of  young 
animals  differ  from  that  of  the  fame  animals 
more  advanced  in  age  ?  Is  the  white  flefli  of 
birds  of  a  different  nature  from  that  of  the 
mammalia  and  from  that  of  the  birds  with  black 
and  odorous  flefh,  as  well  as  from  the  oily  and 
hard  flefli  of  water-fowl  ?  What  is  the  compa- 
rative nature  of  the  flefh  of  fifhes,  both  in  the 
cartilaginous  and  in  the  prickly  fpecies,  of 
that  of  the  iea  and  of  frefh- water  fifhes,  of 
that  of  the  oviparous  quadrupeds,  of  ler* 
pents,  of  infeds,  and  of  the  teflacea?  All  thefc 
queflions,  and  many  others  to  whichy, thefc 
will  naturally  lead,  are  adapted  to  throw  the 
greateft  light  upon  the  phenomena  of  life,  of 
irritability,  of  the  tonic  force,  kc. 


Article  IX. 

Of  the  B^rmoid  Texture^  or  of  theSkin^  and  of 
the  Epidermoid  Texture^  or  the  Epidermis, 

1.  THE  body  of  the  greater  number  of  ani- 
mals is  inveloped,  arid  all  its  organs  are  covered 
by    feveral    layers    of   different   membrane^ 

which 
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wbieh  are  called  in  general  teguments.  In 
man,  in  whom  thia  cutaneous  covering  is  the 
moft  perfeft  and  the  beft  organized,  as  it  is 
not  only  deftined  to  contain  all  the  other  parts, 
but  alfh  to  forn^  the  feat  of  the  fenfe  of  touch, 
which  is  more  or  lefs  deficient  in  moft  of  the 
animals  ;  the  teguments  are  compofed  of  three 
membranes  or  three  fucceffive  layers;  the  inner- 
moft,  that  which  is  applied  immediately  upoa 
the  fatty  Cellular  texture,  is  the  thickeft,  the 
ftrongeft,  the  moft  refifting:  it  is  the  ikin  pro* 
perly  fo  called,  oii*  the  derma.  Above  and  oh 
the  outfi^e  0^;  this  firft  tegument  is  a  fpft,  cel- 
lular, areolar,  mucous  layer,  formed  of  a  thin 
net- work,  the  meflies  of  which  are  filled  with 
a  kind  of  gelatinous  texture,  in  the  midft  of 
irhich  are  placed  as  upon  cufliions,  the  papil- 
lary extremities  of  the  nerves,  the  feat  of  the 
touch :  this  fecond  layer  is  the  reticular  texture 
of  Malphighi.  Finally,  on  the  outfide  of  and 
above  this  fecond  texture^  is  applied  a  fine^ 
tranfparent  membrane,  dry  externally,  which 
covers  the  nerves,  ancl  is  known  by  the 
name  of  epidermis.  In  the  animals  this  laft 
covering  varies  greatly ;  there  is  befides,  under 
the  flvin,  a  flat  mufcle,  generally  diflfufed  over 
the  whole  body,  which  is  called  the  Jttjhy 
panicula. 

2.  Thefe  three  fucceffive  tesjuments  differ  in 

•        tj  .... 

th^  different  parts  of  thef '  body ;  they  are  fine 
and  delicate  in. fome  parts,  thicker,  and  more 
folid  in  bthers,    Hie  nervjes  of  t<>uch  m  man 

are 
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are  more  multiplied  and  of  a  piore  elegant, 
tHore  regular,  and  more  diftinft  ftrudlure  at  the 
extreriiities  of  the  fingers.  The  derma  is  in  gene- 
ral and  in  all  animals  extenfible,  perforated  with 
holes  which  permit  the  nerves,  the  hairs,  and 
the  extremities  of  the  arteries  to  pais  through ; 
it  varies  greatly  with  refpedl  to  its  thicknefs,  its 
elafticity,  its  tenacity,  in  the  animals  of  dif-? 
ferent  orders  and  genera.  The  reticular  and  mu- 
cous texture  is  more  or  lefs  foft,  denfe,  and  thick^ 
according  to  the  parts  to  M-hich  it  belongs ; 
it  has  neither  the  fame  organization,  nor  the 
fame  extent,  nor  the  fame  fun<?tions  in  the  ani- 
mals whofe  fliin  is  covered  with  hairs,  feathers, 
or  fcales.  It  is  charged  ^yith  a  black  rriatter 
in  negroes;  and  when  it  has  been  deftroyed 
by  a  w^ound  or  ulcer,  this  portion  of  the  Ik.in 
remains  white  in  the  cicatrix; 

The  epidermis  is  an  almoft  inorganic  mem- 
brane ;  it  is  compofed  of  lamina?  or  plates  dif- 
pofed  in  fuch  a  manner  that  their  edges  covcf 
each  other  like  the  fcales  of  fiflies.  It  is  trauf- 
parent,  and  very  thin:  it  is  re-produced  very 
eafily  and  very  quickly  ;  its  place  is  fupplied 
by  real  hard  and  horny  fcales  in  fiflies,  in  fer- 
pents,  and  in  the  oviparous  quadrupeds. 

In  general  there  exifts  no  organic  texture 
more  varied  and  more  different  in  itfelf  than 
the  whole  of  the  integuments  in  the  different 
orders  or  genera  of  animals.  It  would  require 
^Teryextenfive  anatomical  diflertation  to  poin|; 
out  only  their  principal  differences,  au4  th^efe 

details 
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details  would  here  be  out  of  place.  It  may  hi 
fuffictent  to  remark  that  it  is  in  the  diverfity.of 
the  fkin,  and  efpecially  in  that  of  the  extremities 
and  appendages  which  cover,  defend,  or  arm  it, 
that  the  principal  apparent  difference  of.  thefe 
beings  confifts,  and  that  this  is  conftantly  the 
imdication  or  the  feat  of  a  more  or  lefs  confider* 
able  difference  in  the  primitive  or  interior  organs 
of  animals. 

3.  Inftead  of  confidering  all  the  varied 
modifications  of  properties  and  of  ftru6lure  of 
the  different  orders  of  animals, — ^modifications 
concerning  which  chemiflry  will  at  fome  future 
period  have  as  maiiy  details  and  precife  notions 
to  give  as  the  anatomical  defcriptions  furnifh, 
and  which  will  diffufe  over  the  arts  and  the 
employment  of  the  tegumentous  texture  in  ge- 
neral a  light  which  would  in  vain  be  expeded 
from  any  other  fcience  ;  I  fliall  occupy  myfelf 
only  with  its  general  compofition,  which  pre- 
fents  more  or  lefs  analogy  in  all  animals.  The 
ikin  of  man,  and  of  fome  of  the  mammalia, 
will  more  particularly  ferve  me  as  example; 
and  in  treating  of  the  chara&er  of  fome  other 
flcins,  I  fhall  only  endeavour  to  feize  their  moft 
remarkable  relations.  I  Ihall  examine  more 
particularly  the  three  different  textures  of  the 
human  Ikin,  becaufe  it  is  the  moft  cgmplicated  in 
its  organization ;  and  t  fhall  make  it  as  it  were 
the  type  to  which  1  fhall  refer  the  properties 
of  the  other  fpecies  of  cutaBeous  textures  of 
animals. 

4.  The 
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4.  The  derma,  or  the  fkin  properly  fo  called, 
.  when  well  feparated  from  the  fat,  the  cellular  la-^ 
minje,  and  the  veffels  which  adhere  to  it,  as  well 
as  from  the  mufcular  fibres  with  which  it  is  pro- 
vided in  animals,  is  a  thick,  hard  membrane, 
capable  of  being  extended,  elaftic,  difficult  to 
be  cut,  prefenting  fibres  arranged  or  difpofed 
lijke  the  hairs  of  felt,  leayingvfome  areolar  in- 
terftices  between  them  of  a  white  colour.  When 
it  is  brifkly  heated,  it  eontrafts  and  is  agitated ; 
upon  burning  coals  it  melts,  fwells,  exhales  a 
fetid  odour,  and  is  reduced  into  a  coal  confider- 
ably  difficult  to  be  burned.  /It  affords  by  the 
retort  nearly  the  fame  principles  as  the  fibrous 
matter,  a  thick  oil,  and  much  carbonate  of 
ammonia.  The  produds  are  in  general  very 
fetid ;  weak  acids  foften  it,  Avell  it,  give  it 
tranfparency  and  diflblve  it ;  the  nitric  acid 
difengages  from  it  much  azotic  gas  and  Pruffic 
acid,  and  changes  it  into  fat  and  oxalic  acid  : 
the  concentrated  cauflic  alkalies  diiTolve  it,  and 
convert  it  into  ammonia  and  oil.  It  is  con- 
verted by  its  fpontaneous  decompofition  iij 
water,  and  in  moifl  and  fat  earth,  into  adipo*- 
cirous  matter  and  ammonia,  as  may  be  obferved 
♦  in  burying  places.  The  fkins  of  the  carcafes  that 
have  been  buried  for  feveral  years,  are  found 
^'•eiy  dillin6l  and  feparate  from  the  fubjacent 
parts,  prefenting  a  grey  layer,  confideiubly 
greafy,  brittle,  and  exhibiting  all  the  cha^^ 
rafters  of  an  amnioniacal  foap« 

5.  The 
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•  • 

5.  The  aftion  of  water  upon  the  derma  is 
the  procefs  whereby  its  nature  and  compofition 
are  afcertaincd  in  the  nioft  accurate  manner. 
The  derma,  iitimerfed  and  kept  in  cold. water, 
dilates,  becomes  flightly  foftened,  fwells,  lofes 
Tome  of  its  tenacity,  and  at  length  becoming 
at  the  fame  time  thicker,  fuffers  the  hairs  which 
cover  it  to  be  pulled  out  with  eafe,  after  which 
it  becomes  femi-tranfparent^  and  feems  to  af* 
fe6l  the  gelatinous  nature  by  this  maceration. 
When  the  fkin  is  left  for  a  long  time  in 
this  fluid,  it  becomes  altered,  putrefies,  emits  a 
ftrong  fetor,  becomes  like  a  foft  jelly,  and  af- 
furacs  an  ammoniacal  fmell.  If,  inflead  of 
letting  it  putrefy  in  this  manner,,  we  boil  in  it 
9,  fufficient  quantity  of  water  after  it  has  been 
fwcllcd,  we  fee  it  melt,  diflblve  entirely,  arid 
form  a  vifcid,  gluey^^  thick,  ropy,  and  even 
glairy  liquor,  which  acquires  a  homogenous 
coniiftence  and  liquidity  when  it  is  boiled  for 
a  fufficient  length  of  time.  In  this  manner  is 
formed  a  real  animal  mucilage,  a  jelly  which 
becomes  fi5i:ed  or  congealed  by  refrigeration^ 
and  which  affords  glue  by  evaporation  and 
concentration.  In  many  of  the  arts  this  pro- 
perty is  McU  known  and  employed  with  much 
fuccefs.  Different  glues  are  prepared  with 
glove-fkin,  eel-fkin,  fhreds  of  the  fkins  of  qua- 
drupeds, of  different  filhes,  &c.  It  is  eafyby 
this  fingle  procefs  to  find  a  remarkable  difference 
between  the  different  kinds  of  fkins.     That  of 

^fhej 
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fiihes  melts  quickly ;  that  of  man  and  of  the 
mammalia,  of  the  bullcTck  and  of  the  horfe, 
do  not  diffolve,  except  with  the  addition  of  more 
water,  heat,  and  time;  but  all  of  them,  when 
fnbjefted  to  a  fufficienft  maceration,  at  laft  melt 
in  the  water,  and  pafs  to  the  ftate  of  jelly  or 
glue. 

6.  When  weobferve  with  great  attention  what 
happens  in  this  tranfition  of  the  dermoid  tex- 
ture iato  the  ftate  of  gelatin  by  ebullition  in 
water,  we  remark  that  the  Ikin  of  the  bullock 
of  of  the  horfe,  which  is  very  analogous  in  this 
refpedl  to  the  human  fkin,  prcfents,  previous  to 
its  melting,,  fibraus  or  filamentous  flakes  which 
fwim  in  the  liquor,  and  do  not  diflblve  without 
much  difficulty,  whilft  another  portion  has  been 
diiTolved  by  the  firft  impreffion  of  the  boiling 
waten  Hence  it  has  been  concluded  that  the 
dermoid  texture  is  compofed  of  two  principal 
matters,  the  gelatin  and  the  fibrin.  Citizen 
Seguio,  who  has  much  occupied  himfelf  with 
the  analyfis  of  this  texture,  with  a  view  to- 
wards determining  the  theory  and  perfeding 
the  art  of  tanning  (kins,  has  formed  more  ma* 
ture  notions  relative  to-  its  compofition  than 
chemiftry  before  poflefled  refpeding  this  obje6l. 
According  tohim,  the  cutaneous  fibre,  being  very 
analogous  to  the  fanguineous  or  mufcular  fibrin, 
is  only  a  kind  of  oxigenated  gelatin,  incapable 
of  being  combined  in  its  fibrous  ftate  with 
water  and  the  tannin  principle :  it  is  neceflary 
to  unburn  it  as  it  were,  or   to  deprive  it  of  3 

Voi;..  IX.  A  a  portion 
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poi^tion  of  its  oxigen,  in  orcler  to  render  it  fuf- 
ceptible  of  uniting  with  the.  tannin^  rit  appears 
that  a  fimilar  difoxigenation  takes  place  in  the 
long  and  fucceffive  aftion  of  cold  and  of 
boiling  water  upon  the  derma,  fmce  from  having 
been  fibrous  and  infoluble  at  firft  it  at  laft  be- 
comes intirely  foluble  and  gelatinous.  Tli^ 
efFe6l  of  the  great  and  fpeedy  folubility  of  the 
fkins  of  fifties  and  of  oviparous  quadru^ 
peds,  and  the  facility  with  which  they  form 
jelly,  as  well  as  the  large  quantity^  which  they 
aftbrd,  is  in  favour  of  this  idea  ofc  the  o^ig^- 
nated  nature  of  the  derma,  fince.it  appears 
to  approach  the  nearer  to  the  gelatinous  ftate  as 
it  belongs  to  animals  that  refpire  lefs,  that 
require  lefs  atmofpheric  oxigen,  and  whofe 
blood  is  the  leafl:  heated. 

7.  The  obfervations  and  experiments  which 
Citizen  Segujn  has  made  upon  tanning,  having 
led  him  to  this  theory  of  the  nature  6f  the  tex- 
ture of  the  fkin,  it  is  neceffary  to  give  thp  refult 
of  his  experii?ients  in  this  place.  The  precipitate 
of  glue  or  of  pure  gelatin  by  tannin  is  brittle, 
and  if  the  derma  were  purely  gelatinous,  tanned 
ikins  would  be  equally  brittle.  The  fibrous 
texture  of  the  derma  doe?  not  conTbine  witli 
the  tannin  ;  but  when  we  caufe  it  to  return  to 
the  gelatinous  ilate  by  taking  oxigen  from  it 
we  render  it  fufceptible  of  combining  ^it  witli 
tannin.  This  is  what  is  done  in  the  preliminary 
clearing,  foftenhig,  and  fwelliug  of  the  fkins 
before  they  are  fubjeded  to  the  tanning  opera- 
tion 
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tion.  The  'fibrous  part  and  texture  of  the  derma 
being  of  an  irritable  nature,  the  adlioh  of  the- 
weak  acids  or  alkalies  caufes  the  fmall  hollow 
filaments  of  thefe  fibres  to  contraft  and  thicken, 
till,  by  this  aftion  itfelf,  this  property  is  ex- 
haufted  by  the  effeft  of  fhortening,  which  dimin* 
ifhes  the  length,  and  increafes  the  thicknefs  of 
the  derma.  .Its  gelatinous  partis  dilated,  divi* 
ded,  eafy  to  be  dilfolved  and  adlually  diffolved 
in  the  water  with  M^hich  it  is  foaked ;  at  the 
fame  time  that  its  fibrin,  dilated  and  fhortened, 
is  unburned  by  lofing  a  portion  of  its  oxigen. 
In  proportion  as  it  is  difoxigenated,  it  combines 
with  the  tannin  which  is  depofited  in  it:  it  muft 
not  be  too  much  unburned,  nor  return  to  the 
ftate  of  pure  gelatin ;  \vhich  would  render  it 
over-tanned  and  too  brittle :  it  is  on  this  account 
tbat  in  the  fwelling,  the  portion  of  gelatin  which 
it  contains  is  taken  from  it.  The  gallic  acid 
^hich  exifts  in  the  tanning  water,  already  ex- 
haufted  of  tannin  by  the  (kins,  and  which  is 
difcovered  in  it  by  its  precipitating  the  ful- 
pliate  of  Iron  in  the  black  ftate,  particularly 
efleds  this  decompofition  of  the  fibrous  part  of 
the  flvin,  as  we  fee  it  effect  the  difoxigenation 
of  fiiver,  of  gold,  and  of  feveral  other  metals 
when  we  pour  it  into  their  folutions:  it  is'  on 
this  account  that  the  exhaufted  tanning. watef 
is  fo  ufeful  for  the  fwelling  and  unhairing  of 
the*  fkins.  Finally,-  the  fibrous  derma,  thus  un- 
burned, fhortened,  irritated  and  afterwards  com- 
bined in  a  femi- gelatinous  ftate  with  tannin, 

Aa2  ha-viu^ 
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having  lorft  its  irritable  property  and  primitive 
nature,  can  no  longer  be  ihortened  nor  change 
its  dimensions.  However  this  tanned  compound 
which  in  good  leather  is  not  real  tanned  gelatin, 
may  ftill  be  elongated  and  flattened,  and  prc- 
ferve  a  fort  .of  ductility  undef  the  hammer  of 
the  ihoemaker  who  beats  and  works  it ;,  but  it 
keeps,  like  the  metals,  the  dimenfions  which  it 

has  acquired  by  preffure. 

8.  We  maj^  therefore  draw  the  following  infer- 
ences from  thefe  ingenious  obfervations  relative 
to  the  nature  of  the  derma :  that  it  is  in  gen/sral 
formed  of  two  textures  or  two  diftin6l;  matters ; 
the  one  of  which  is  gelatinous,  immediately 
foluble  in  water  and  immediately  precipitable  by 
tannin :  this  is  cxtrafted  from  the  ordinary  fkins 
of  quadrupeds  before  they  are  tanned.  The  other 
matter,  the  true  folid,  extenfible,  elafdc,  irritable 
texture  of  thefkin  of  man,  of  the  mammalia,  and 
of  the  birds,  is  the  fibrin  or  oxigcnated  gelatin; 
it  contains  the  former  in  its  meihes;  it  contrafis 
in  one  dire6lion  and  fwells  in  its  length  by  the 
adlion  of  the  faliue  ftimuli ;  it  is  unburned  by 
the  acids,    by  long  expofure  in  water,  and  by 

ebullition  ;  it  returns  to  the  gelatinous  or  femi- 
gelatinous  ftate  according  to  the  proportion  of 
oxigen  that  is  taken  from  it.  It  is  undoubtedly 
in  the  proportion  of  thefe  two  matters  that  the 
difference  of  the  two  kinds  of  fkins  confifts, 
which  is  variable  according  to  the  nature  of  the 
animals,  their  manner  of  Hving,  their  very  high 
or  very  low  degree  of  oxigenation,  &c. 

9.  The 
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9.  The  reticular  texture  of  Malpighi,  or  the 
mucous  net-work  fituated  imiiiediately  upon 
the  furface  of  the  derma,  and  which  contains 
the  nervous  papillae  deftined  for  the  perception 
of  the  touch,  appears  to  be  compofed  of  two 
different  fubftances  ;  a  foft  gelatinous  covering 
extended  oyer  the  whole  furface  of  the  fkin  and 
very  light,  and  very  fine  granulated  tubercles, 
which  are  nothing  elfe  than  nervQus  expanfions. 
Chemical  analyfis  has  not  been  able  to  operate 
upon  this  texture,  as  it  is  fo  fine  and  delicate, 
that  it  cannot  be  feparately  detached,  and  fc* 
veral  anatomifts  have  denied  its  exiftence,  riot 
having  been  able  to  difcern  it,  even  with  the  aid 
offtrong  magnifying  glaffes  and  microfcopes.  It 
is  fuppofed  that  the  black  colour  of  the  negroes 
has  its.  feat  in  this  texture,  and  that  it  depends 
ypon  a  colouring  matter  diffufed  in  it,  becaufe 
this  black  fubftance  may  be  removed  by  means  of 
folvents  without  touching  the  derma  and  leaving 
it  white,  and  becaufe  the^  layers  of  the  epider* 
uiis  whan  fkilfuUy  feparated  are  tranfparent  and 
colourlefs.  Nothing  has  yet  been  done  with 
refpefl:  to  the  colouring  matter  of  the  fkin  of 
negroes,  neither  do  we  know  what  is  its  nature ; 
we  know  however  that  it  is  capable  of  being 
difcoloured  and  paffing  into  a  yellow  tinge  by 
the  contaft  of  the  oxigenated  muriatic  acid.  A 
negro  who  had  placed  his  foot  in  a  ley  of  oxigen-* 
ated  muriatic  acid,  and  held  it  forfome  tim^  in 
that  liquid,  prefented  the  part  almoft  difcoloured 
and  inclining  to  whitenefs ;  hut  a  black  colour 
«  as 
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as  beautiful  ^hd  as  pure  as  that  which  it  had 
before  was  entirely  formed  at  the  end  of  fome 
days. 

10.  The  fcaly,  dry  and  tranfparent  texture 
of  the  epidermis  in  man  proves  by  its  mere 
afpeft,  that  it  differs  remarkably  from  that  of 
the  cutis:  it  is  far  from  being  fo  diftin6l  in 
the  animals.  When  the  hiiman  fkin  is  boiled  in 
water,  according  to  the  obfervatioii  of  Citizen 
Chaptal,  it  firft  grows  tough,  and  feparates 
into  two  diftinft  parts:  the  leather,  or  the  cutis, 
which  contra6ls,  thickens  and  acquires  the 
confiftence  of  a  foftened  cartilage;  and  tht 
epidermis,  ^vhich  does  not  diffolve,  whereas  a 
continued  ebullition  changes  the  cutis  into  a 
gelatinous  mucilage.  Alcohol  does  not  attack 
the  epidermis,  even  when  kept  for  a  long 
time  in  digeftion  upon  this  membrane.  Th« 
cauftic  alkaline  leys  diffolve  it  with  eafe*  The 
fame  folution  is  obtained  with  lime  water ;  but 
this  folution  does  not  take  place  unlefs  du- 
ring of  a  much  longer  fpace  of  time  than 
^  that  which  the  pure  alkali  requires :  this  we 
perceive  even  in  rubbing  a  cauftic  alkaline  ley 
between  the  fingers  ;  for  itaflumes  an  oily  con- 
fiftence and  feel,  in  proportion  as  the  ley  aQs 
upon  the  epidermis  which  it  diffolves.  Citizen 
Chaptal  finds  in  ihofe  properties  an  analogy 
between  the  external  epidermis  of  the  human 
body  and  the  matter  which  covers  filk.  He 
obferves  that  when  a  ilvin,  provided  with  its 
cpideirmis,  is  immerfed  into  a  folutipn  of  tannin, 

'  '  .  the 
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the  latter  only  penetrates  it  on  the  flefh  fide, 
and  that  the  epidermis,  which  does  not  com- 
birie  with  this  fubftance,  prevents  its  paflTing 
from  the  fide  oT  the  hair  or  grain  fide.  In  the 
unflefhirfg,  the  epidermis  is  removed  from  the 
(kin,  which  then  admits  the  tannin  at  both  its 
iVrfaces;  arid  the  lime,  which  is  generally  em- 
ployed iii  this  operation,  a6ls  as  a  folvent  of 
this  exteHor  membi-arie.  Lime-water,  on  ac- 
count of  the  fmall  ijuantity  of  the  earth  which 
it  contains;  afts  but  very  little,  and  requires 
to  be  renewed  in  order  to  feparate  this  external 
membrane. 


i  . 


Article  X. 

Of  the  Corneous  Textureyof  the  Hairs^  and  of 

the  Nails  or  Hoofs. 

l:  SCARCELY  any  part  of  the  furface  of 
the  human  body  is  entirely  deftitute  of  hairs ; 
indeed  they  are  well  marked  and  in  con* 
fiderable  quantites  only  in  certain  regions, 
efpecially  the  axillae,  the  pubes,  the  linea  alba; 
the  fiont  of  the  breaft,  the  'Region  of  the 
flioulder  blades,  the  thighs  and  legs,  the  back 
of  the  hands,  part  of  the  face,  of  the  chin^ 
and  the  upper  part  of  the  neck.  There  are 
fome  individuals  in  whom  dlmoft  the  whole 
furface  of  the  body  is  hairy,   but  thefc  are  in 

general 
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general  rare. .  The  palm  of  the  hands,  the  foles 
of  the  feet,  the  red  part  of  the  lips^  the  fof  face 
of  the  prepuce  and  of  the  glands,  and  in  gene- 
ral all  the  parts  that  are  covered  with  the 
epitheliuffiy  are  the  only  part  which  are  con* 
ftantly  deftitute  of  hair.  They  are  difpofed  in 
a  regular  manner  in  fome  parts,  curved  into 
arches  in  the  eye-bro\ys,  bent  and  projeAing  in 
the  eye-laihes,  rigid  and  ly^e  fmall  pincera  in 
the  noftrils,  when  they  fire  called  .veAice*  ;  ercft 
and  in  tufts  In  the  concha  of  the  ears,  turned 
in  different  dire6lions  upon  the  chin,  ciirle4 
and  fliort  upon  the  pubis,  the  axillas,  &c, 

2.  The  fkin  of  the  cranium  is  provided  with 
long  hairs  very  clofe  to  each  other,  d^fiined  to 
defcend  over  the  forehead;  the  ears,  the  back 
of  the  head  and  ihoulders,  when  they  are  fuf- 
fered  to  grow,  conftituting,  like  the  beard,  the 
natural  ornament  of  man,  and  a  defence  againft 
the  rain,  the  heat  of  the  fun,  infe6ls,  falls  and 
blows,  cold,  &c.  The  hairs  of  the  head  have  not 
the  fame  ftrudure  as  thofe  of  the  other  parts  of  the 
body,  though  they  are  of  the  fame  nature.  Much 
more  tufted  and  ftraight,  they  grow  to  a  miicb 
more  confiderable  length,  and  their  growth  ha3 
no  reallimits.  Men  differ  very  much  from  one 
another  with  refpeft  to  tlie  nature  of  their 
hairs ;  and  their  races  are  charaflerized  by  hairs 
long  and  ftraight,  fhort,  curly  or  crifped,  foft 
or  rigid,  long  or  fliort 

3.  The  colour  of  the  hairs  alfo  conftitutes 
one  of  the  moft    remarkable    differences;  it 

varies 
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vatk^  iii  dtfFerent  countries,  latitudes,  cli- 
mates, temperatures,  ^ges,  and  fexes#  Tlie  hu- 
man foetus  has  them  frequently  white ;  they 
remain  fo  in  cold  countries :  however,  in  the 
mott  rigorous  climates  and  towards  the  poles 
they  fare  brown.  In  the  fiftieth  degree  of  lati- 
tude, according  to  Haller,  red  hair  was 
jormerly  tlie  moft  frequent.  The  hotter  the  cli- 
inate^  are,  the  more  the  hair  approaches  to 
the  *black.  An  exception  to  this  rule  are  the 
Albin6s,  fo  called  on  account  of  their  pale-blue 
ifein  and  their  milk-white  hair.  It  is  generally 
faid,  that  cold  and  phlegmatic  temperaments- 
that  'abound  in  white  juices  are  chara6lerized  by 
y^ery  fair  hair ;  that  the  choleric  temperament 
prOf^uces  red  hair,  and  the  fanguine  black« 
.Whatever  be  the  climate,  the  hairs  conftantly 
tMtn  white  .in  old  men,  and  become  tranfparent 
3b?y :  tbe  drynefe- of  their  centre.  It  is-alfo 
.eommojDly  faid  that  grief  turM  the  hair  white, 
tlk>ugh  moil  phyfiologifts  deny  the  certainty  of 
this  fa,&.  Some :  difeafes  produce  this  effefl. 
Ja  feveral  animals,  efpecially  hares  and  rabbits, 
the  hair  becomes  white  in  the  winter,  parti- 
cularly towards  ^rieir  points.  The  diame- 
ter of  the  hairs  of  the  head  has  been  efti- 
m^ted  at  between  too-  and  ^^  of  an  inch. 
iVithof  counted  572  black  hairs  in  the  fpace  of 
an  inch,  608  brown,  and  790  fair ;  fo  that  th« 
latter  are  reckoned  to  be  the  thinneft. 

4.  The  hairs  have  a  very  remarkable  ftruCf 
ture,  which  has  been  very  well  defcribed  by 

fcveral 


362  HAIRS,   nORNS,    &c. 

feveral  anatomifts,  efpecially  Malpighi)  Ledcf- 
mulkr^  Withof,  Chirac,  and  HaUer.  Uiider 
the  cutis,  and  in  the  midft^  of  the.  fat  which 
di fiends  the  cellular  texture,  are  implanted  ih 
this  cutaneous  fat  which  appears  to  be  their 
true  feat,  oval,  flat,  reddifli  bulbs,  formed  6f  k 
hard,  elaftic^  exterior  tunip,  and  fuf^lied  bjr 
Jhnguineous  veflels.  The  interior  of  this  e*- 
ternal  integument,  which  is  hard  atid  eafy  t5 
be  cut  into  fmaU  laminse,  and  from  which  ft 
more  or  lefs  vifcous  fanguineous  liquid  fld^s 
when  it  is  open  or  pundiured,  contains  a  fmaller 
buibi  cylindrical,  oblong,  hard  and  white.  The 
bafe  of  the  hair  is  inclofed  in  this  interibV 
bulb;  the  hair  in  it  is  finer,  and  foftef  thaii  ifi 
its  exterior  part,  crooked  and  conical.  It  iiSutt 
from  the  tube  covered  with  twb  ihteguintsfts 
fumiihed  by  the  membrane  of  botb  batM. 
When:  it  has  arrived  at  the  pore  of  the  fkii 
through  which  it  paflfes,  it  relinquiflies  iti  e^ite^ 
rior  cohering,  and  retains  only  the  interior. 
In  paffing  immediately  under  the  epideitfaii,*  it 
raifes  and  puflies  before  it  this  membrane,  w1^i<e& 
furrounds  it,  and  thus  furni(hes  it  with  a  fecbiid 
exterior  covering.  This  fcfeond  tunifc  sdh^res. 
ftrongly  to  the  proper  tunic  which  the-  hait 
receives  from  the  interior  bulb :  it  isi  tranf^^ 
rent,  hard,  and  corneous.  When^^e  cut  this 
epidermoid  tunic,  we  find  the*  interior  textiirfc 
of  tlie  hair  compofed  of  from  five  to  ten  fila- 
ments connefiled  together  by  a  mucous  and 
gluey  texture ;  this  interior  and  central  texturt 
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of  the  Ijair  is  thick  as  in  the  bulb  itfelf :  it 
ihrinks  "and  difappears  by  drying. 

5;  To  this  ftrti6lure  defcribed  by  the  ank- 
tomifts,  and  efpecially  by  the  illuftrious  Haller, 
I  fliall  add  that  the  exterior  covering  appears 
frequently  to  fonn  fcales  detached  from  the 
ibrface  of  the  hair,  towards  the  upper  part  of 
^ach,  like  fmall-  branches   diverging  from   it, 
and  that  it  is  on  this  account  that  when  we  rub 
a  hair  between    two  fingers,  it    always   raifc^ 
itfelf,  like  the  beard  of  corn,  in  the  direftiou 
from  its  bafe  towards  its  point :  .fo  that  wheit 
lire  pafs  this  delicate  organ  between  the  fingers 
with  a  rotatory  motion,  we  may  cafily  diflin- 
guifhits  bafe  from  its  point  by  the  circumftancc 
that  it  always  rtioves  in  the  dire6li6n  of  the 
latter ;  that  is  to  fay,   it  afcends  if  the  point 
be  placed  downwards,   and    defcends  if  it  be 
placed*  uppermoft.     It  is    by    this   flruftiire, 
which  anfwers  inftead  of  ramifications,  and  a6l8 
as  it  bad  very  fhort  branches,    that  Citizen 
Mw»ge    has   explained   the   effeft   of   felting 
which  hairs  experience   by  the  mere  friftton 
or  percuffion  which  is  applied  to  them :    thefe 
fmall  filaments  b/come  engaged  in  their  reci- 
procal notches,  and  are  thus  folidly  hooked  toge- 
ther by  preflTiTfg  them  clofe  againft  each  otlicr. 
It  is  alfo  evident,  according  to  the  ftrufture  tliat 
has  been  indicated,  that  the  hairs,  viewed  by 
the  microfcope,  mud  appear  like  kinds  of  fticks 
tranfparent  and  folid,  like  fcales  or  horn  ;  that 
when  we  cut  them,  and  view  their  horizontal 

fedion, 


S6it  HAIRS^    HORKS^    &C. 

fe6lion,  or  the  perpendicular  with  their  axis^ 
they  muft  exhibit  a  kind  of  marrow  at  theiij 
centre ;  that  this  central  medulla.ry  texture^ 
proceeding  from  the  Interior  bulb,  muft,  by 
drying,  leave  the  membranes  alone,  tranfparent 
and  dry, .and  give, whitenefs  to  the  hairs;  that 
when  they  begin  to  dry  they  muft  fplit  at  their 
extremities,  and  that  it  is  on  this  account  that 
we  frequently  find  them  bifurcated.  It  is  alfo 
evident,  that  on  account  of  their  double  cover- 
ing,  and  of  the  medullary  and  filamentous 
centre  which  they  contain,  the  hairs  muft  poflefa 
a  certain  ftrength,  and  fupport  fome  weight 
without  breaking. 

6.  We  may  alfo  confider  the  hairs  as  hollow 
tubes,  or  dufls,  communicating  immediately 
with  the  cellular  texture,  capable  of  pouring 
into  the  atmofphere  a  vaporous  liquid,  or  one 
fufceptible  of  diffolving  in  it,  and  conftituting 
a  -particular  emun6lory.  They  are  capable  of 
impeding  the  ele6lric  fluid,  and"  of  infulatii^ 
thofe  bodies  which  they  cover,  as  filkdoes.  They 
poffefs,  like  many  animal  textures,  the  hygro-» 
metric  property  in  fo  marked  a  degree,  that 
they  are  employed  for  conftruAing  hygrometers 
in  preference  to  all  others.  It  is  on  this  account 
that  the  hair  fo  readily  lofes  its  curl  by  the 
conta6l  of  water,  of  dew,  or  of  fogs.  The  hairs 
dry  and  fall  oflF  in  difeafes ;  their  bulbs  are  fre^ 
quently  deftroyed  by  depraved  ftates,  or  ulce- 
rations of  the  cellular  texture.  They  fwell  and 
become  painful,  though  infenfible  in  their  pro-r 

per 
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per  texture,  by  the  efFeft  of  the  plica  peloniccu  , 
Their  diameters,  being  augmented  in  this  affec- 
tion, permits  the  blood  to  flow  out  by  their 
extremities  ;  and  it  is  upon  this  principle  that 
we  are  to  account  for  the  drops  of  blood,  or 
the  haemorrhages,  which  follow  the  cutting  off 
the  hair  in  this  terrible  malady.  Finally,  the 
hairs  receive  fuch  an  influence  from  external 
bodies,  that  the  perfons  who  work  copper  have 
them  coloured  green  bj^  the  oxide  of  this  metal, 
even  in  their  interior  part,  and  not  merely 
in  their  external  layers. 

7.  After  having  def«ribed  the  ftru6lrire  and 
the  phyfical  properties  of  the  hairs,  we  muft 
occupy  ourfelves  with  the  examination-  of  their 
chemical  properties.  Formerly  the  analyfis  of 
thefe  bodies  was  attempted  by  the  aftion 
of  fire :  Neuman  having  treated  a  pound  of 
hair  in  the  retort,  obtained  from  it  five  ounces 
and  fix  drachms  of  urinous  fpirit,  two  ounces 
and  one  drachm  of  concrete  volatile  fait,  three 
ounces  and  fix  drachms  of  oil,  four  ounces  and 
three  drachms  of  caput  mortuum,  containing 
twenty  one  grains  of  fait  But  not withftan ding 
this  kind  of  repartition  of  the  produfls  of  fix 
ouuces  of  diftiUcd  hairs  by  Neuman,  it  is  evi- 
dent that  his  analyfis  was  far  from  being 
cxa6l,  as  he  intirely  neglected  the  elaftic  fluids 
which  are  difengaged  in  abundance  from 
diftilled  hairs,  and  of  which  he  had  taken  no 
account;   and   as  he  fpund   again  the  total 
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weight,  it  cannot  be  doubted  that  he  Wa* 
obliged  to  fuppofe  the  quantity  of  fome  of  the 
}iquid  produfts,  which  he  alone  coUefted,  to 
be  more  confidetable.  We  fhall  fee,  by  the 
expofition  of  a  more  recent  analyfis,  that  there 
are  (till  other  eri'ors  in  that  of  Neuman. 

8.  It  is  to  Citizen  Berthollet  that  Ve  owe 
this  fecond  analyfe,  which  is  much  more  exa6l 
than  that  of  Neuman,  though  the  French 
chemift  publiflied  it  in  1776,  in  his  Obfervations 
fipon  the  Airy  at  a  period  when  the  analytical 
procefles  Avere  infinitely  Icfs  advanc!ed  and  per* 
feded  than  they  are  at  prefent..  Two  ounces 
of  hair  aiforded  Citizen  Berthollet  one  drachm 
and  eighteen  grains,  or^  nearly  a  thirteenth  of 
their  weight  of  ammoniacal  carbonate ;  two 
drachms  and  a  half,  or  more  than  a  fixth  of 
their  Aveight  of  water,  having  a  very  ftfong 
fniell  of  burned  hair,  and  ammoniacal  from  the 
commencement  of  the  diftillation ;  four  drachms, 
or  a  fourth  of  their  weight  of  an  oil,  very  differ- 
ent from  that  which  is  obtained  from  the  othef 
animal  fubftances:  and  laftly,  there  remained 
four  drachms  and  a  half,  or  more  than  a  fourth 
of  their  weight,  of  a  coal,  the  particles  of  which 
were  very  fenfibly  attracted  by  the  magnet, 
and  which  he  was  not  able  to  calcine.  This 
chemift,  is  eftimating  at  a  drachm  and  a  quar- 
ter the  portion  of  water,  of  oil,  and  of  ammo- 
niacal carbonate  loft,  fiates  at  two  drachms 
and  eighteen   grains  the  elaftic  fluids   difeu- 
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g?^g€d>  th?.tiature  of  which  he  has  laot  incm 
?atedi,;  ap4:  which  are  maniftftJy  c^rbpnated 
Ijidrogeji  gas,  mixed  with  carboijiQ  acid, 
.  .9*. In  the  account  of  thi^  analyfis, ,he  In- 
(Jfts  particularly  upo^  the  oil  afforded  by  the 
hairs,  on  account  of  its  large  quantity,  as 
well  5is  of  its  very  remarkable  properties,  and  ^ 
its  difference  from  all  the  other  oils  obtained 
fix>m  different  animal  fubflances*  This  oil  was 
yellow  at  firfl:,  and.  became  black  only  at  the 
qnd  of  the  diftillatiou.  It  did  not  alter. the 
cjplQur  of  the  ammoniacal  carbonate ;  it  M^aai 
very  foluble  in  alcohol ;  it  burned  with  the  fcm- 
tiJlation  and  vivacity  which  every  one  remarks 
ifi.  the  intire  hairs  when  burning ;  it  remained 
in  a  concrete  form  till  the  eighteenth  degree  of 
Reaumur's  thermometer :  its  .weight  was.  nob 
mtich /different  from  tllat  of  the.  water  charged 
with  >mmoniacal  carbonate  obtained  in  tl^is. 
analyfis;  fo  that  when  fluid  it  fwam  attlie  top, 
and  when  copcrete  it  funk  to  the.  bottom  of 
this  liquid.  He  concludes  from  thefe  obferva- 
tjons,  that  the  hairs  are  principally  compofed 
of  oil;  but  this  conclufion,  which  might  be 
admitted  .ftill  in  177.6,  but  which  can  no  longer 
he  confidercd  as  exadi,  muft  now  be  confidered 
Qnly  as  a  fimple^proof  of  the  great  difpofition 
which  the  hairs  have  to  aflTume  the  oily  cha- 
ra^r,  as  is  proved  in  fa6l  by  their  violent 
inflammation,  their  fufibility, .their  fatty  nature, 
and  the  imprafticability,  not  only  of  djffolving 
them  in  water,  but  even  of  wetting  them,     it 

is 


is  alio  to  be  obferved  that  this  opinion  of  the 
learned  French  Chemifts  accords  with  tliat  of 
Hallerj  who,  in  his  great  phyfiologicdl  work^ 
remarks  a  fingular  analogy  between  the  hairs 
and  the  fat,  the  conftant  fituation  of  the  former 
in  the  latter,  and  the  frequent  circumftances  of 
morbid  fatty  concretions,  or  fteatomes  filled 
with  hairs. 

10.    The    quantity   of  carbonate   of    am- 
monia afforded  by  the  hairs  appeared  fo  con- 
fiderable  to  Haller,  and  ftriick  his  attention  fo 
forcibly,  that  he  was  aftonifhed  that  J.  Godard, 
who   defcribcd    the  fecret  of  the  preparation 
of  the  Englifli  drops   bought  by  Charles  IL 
King  of  England,  employed  lilk  and  not  hair, 
which,   he  fays,  would  have  more  eafily  afford^ 
ed  him  an  abundant  quantity  of  this  fait.     This 
lame  abundance  led  Citizen  BerthoUet  to  doubt 
in  1760,  whether  the  volatile  alkali  didnotexift 
ready  formed  in  the  hairs  ;  and  it  is  certain, 
that  no  animal  fubftance  affords  it  fo  abundant- 
ly or  fo  quickly.     It  is  likewife  very  remark- 
able that  its  coal  is  fo  difficult  to  be  burned,  and 
that  it  contains  a  very  fenfible  quantity  of  iron 
attra6lable   by   the  magnet       We  ihould   be 
tempted  to  believe,  according  to  this  fa6l,  that 
the  hairs  contain  in  their  interior  the  colourii^g 
part  of  the  blood,  and  that  their  coal,  like  that 
of  this   colouring  part,  contains  phofphate  of 
iron.     This  coal  is  hard  and  brilliant,  adheres 
ftrongly  to  the  glafs,  and  refembles  carbonate  of 
iron :  there  is  reafon  to  believe  that  this  coal  is 
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alio  charged  with  phofphate  of  lime ;  for 
Citizen  Vauquelin  and  niyfelf  have  found  this 
fait  in  the  haifs  of  the  horfe  and  in  the  cla\vs 
pf  feveral  animals  ;  and  thef(^  parts  haVe  the 
mod  perfeft  analogy  in  their  nature  and  corapo-* 
fition  with  the  human  hairs.  Theie  is  alfo  a 
little  carbonate  of  lime  in  the  aflies  of  hair  j 
black  hair  even  appears  to  afford  more  of  it 
than  fair. 

1 1,  The  hairs  are  thofe  parts  of  the  human  body 
tji^t  endure  the'longeft  j  they  do  not  Contain  the 
Ikme  principle  of  decompofition  and  of  change 
of  nature  which   exifts   in  moft  of  the  other 
animal  fubftances  ;  they  are  more  durable  even 
than  the  bones  ;  and  in  ancient  fepulchtes  in 
•W'bich  the  fkeletons  were  reduced  to  powder^ 
or  intirely  deftroyed  by  the  a6lion  of  water 
^nd  air,  the  hairs  ftill  fubfift,  after  having  re- 
fifted  the  efforts  of  ages,  and  atteft  that  hu-^ 
man  bodies  had  been  de})ofited  in  ihetn.     It  is 
very  eafy  to  conceive  that  this  prefervation  de- 
pends   intirely    upon  the   corneous    infoluble 
nature  of  the  hair,  and  that  not  being  alterable 
either  by  air  or  water,  Avhich  gradually  melt 
and  attenuate  all  the  other  animal  fubftances, 
tliey  retain  their  properties  and  their  compofi- 
tioneven  in  the  midft  Qf  the  deftru6tion  which 
feizes  upon  all  the  organic  parts.     Garman  in 
liisTreatife  De  miraculis  mortuorumy  adduces 
a  great  number  of  fafts  and  obfervations  which 
prove  this  indeftruSibility  and  inalterability  of 
the  hairs. 

Vol.  IX.  B  b  *  12.  Though 
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12.  Though  fo  little  alterable,  the  hairs  are 
however  not  exempt  from  the  impreffion  of 
feveral  re-agents  which  more  or  lefs  change  their 
nature.     Strong  ebullition  in  water,  frequent- 
ly employed  in  the  arts  in  which  thcfe  boihes 
are  worked,  caufes  them  to  undergo  a  foftening 
and  partial  fufion,  the  firft  figns  ofwhich  are  pe- 
ceived   in  the  hygrometrical  adion  which  cold 
-water  exercifes  upon  them.     Some  perfons  jeven 
pretend  that  when  they  are  boiled  for  a  very 
long  time,  they.become  intireij^  melted  in  the 
w^ater  and  form  a  jelly  ;  others  affure  us  that  if 
is  only  a  portion  of  the  covering  of  the  hair, 
and  not  its  proper  interior  fubftance,  which  dif- 
folves.  in   the  water,   and  affords  the   gelatin 
which  is   obtained  from  it.     No  chemift  .has 
hitherto  examined  this  aftion  with  fufficient  at- 
tention..   The    decoQion    of  hair    is  always 
coloured. 

IS.  The  acids alfo  foften  tlie  hairs  and  difco- 
lours  them  :  the  muriatic  acid  whitens  them  at 
jfirft,  but  they  become  yellow  by  drying ;  the  ui* 
trie  acid  gives  them  a  golden  colour.  Tlie  alkalis 
diflblve  them  very  well  and  reduce  them  to  the 
Hate  of  a  kind  of  reddifli  liquid  foap,  difen- 
gaging  from  them  ammonia  and  approachipg 
them  to  the  oily  ftatc.  The  metallic  oxides  in 
general  burn,  and  confequently  blacken  .the 
hairs  :  they  are  frequently  employed  for  colour- 
ing them  upon  the  head.  Thus  when  they  are 
rubbed  or  impregnated  with  fat  charged  with 
red  oxide  of  lead  and  lime,  they  bcconiie.  black 
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at  the  end  of  fome  days.  There  are  alfo  em- 
ployed for  this  purpofe  acetite  of  lead,  fome-- 
tipies  even  nitrate  of  lead,  or  the  nitrates  of  mer* 
cury  and  of  filver.  Aftisrthe  ufe  of  thefe  metallic 
folutions,  the  hairs  are  rubbed  with  oil,  and. 
become  Hill  blacker  by  its  contact.  In  all  thefe 
phenomena  hair  greatly  refembles  filk,  piore  ef- 
pecially  the  horns  of  the  mammalia,  the  fliell 
of  the  tortoil'e,  &c*  Thofe  properties  \diich 
have  been  sdefcri bed  relative  to  the  epidermis 
alfo  exhibit  a  great  analogy  with  the  texture 
of  the  hairs. 

14.  The  nails,  which  anatomifts  juftly  con- 
fider  as  a  prolongation  af  the  epidermis,  and 
like  this  laft,  cover  a  mucofo  -  nervous  and 
papillary  texture,  grow,  lengthen^  and  are  re** 
newed  without  limitation,  as  is  exemplified  upon 
the  fingers  of  the  Faquirs  of  Malabar.  Duver- 
ny  has  compared  them  with  horn,  and  Ludwig 
with  hair,  and  in  fad  they  are  of  a  very  fimi- 
hir  nature  or  compofition.  They  foften  by 
long  maceration  and  decofition  in  water  ;  this 
deco6lion  is  rendered  but  very  little  turbid  by 
tannin,— ftilllefs  than  that  of  the  hair;  they 
cannot  be  completely  diflfolved.  They  diifolve 
in  the  acids,  are  melted  in  the  alkalies,  are 
coloured  and  burned  in  the  metallic  folutions, 
and  they  adhere  to  colouring  matters  and  are 
folidly  dyed,  as  we  may  fee  by  infpefting  the 
hands  of  dyers. 

15.  It  may  be  concluded  from  all  thefe 
fa<Ss,*  that  the  corneous  animal  texture  and 
efpecially  the  mStttr  of  the  epidermis,  of  the 
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hairs  and  of  the  nails  is  an  oxigenated  gelatinou* 
fubftance,  little  or  not  at  all  foluble,  rendered 
fplid,  elaftic,  unalterable  and  very  durable  in  its 
intimate  nature,  riot  only  by  its  ftate  of  oxi- 
genation,  but  dfo  by  its  union  with  a  confider- 
ablfe  quantity  of  phofphatfe  of  lime,  and  even 
with  a  fmall  quantity  of  carbonate  of  lime  ;  fo 
that  thefe  concrefcible  and  little  foluble  falts, 
being  depofited  with  ah  oxigenated  gelatinoifs 
matter  exift  as  it  were  in  the  ftate  of  a  tanned 
fubftance.  Every  faft  annotuices  that  thefc 
corneous  textures,  fo  abundant  upon  the  fur- 
face  of  the  body  of  man  and  of  animals,  are  re- 
fervoirs  into  which  the  excefs  of  the  nutritive 
matter  and  of  phofphate  of  lime  is  depofited. 
The  firft  is  depofited  in  them  efpecially  at  that 
period  of  their  life  when  their  growth  has 
ceafed ;  the  fecond  is  coUefted  in  them,  efpe- 
cially in  thofe  animals  from  which  the  urine 
does  not  carry  off  this  matter  of  the  bones,  as 
I  fhall  fhow  in  fpeaking  of  the  urinary  liquids 
and  of  the  offeous  tfexture :  accordingly,  the 
mathmalia  of  which  I  fpeak,  have  their  fkin 
in ti rely  covered  with  hair  ;,  whilft  man,  whofe 
Ikin  is  almoft  bare,  evacuates  by  urine  the  ex- 
cefs or  too  great  abundance  of  ofleous  matter. 
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Article  XL 
Qf  the  Cartilaginous  Texture. 

1,  THE  cartilaginous  texture  has  a  confid- 
ence and  ftrufture  which  fufficieptly  diftinguiih 
it  from  all  others  ;  it  is  an  almoft  folid  body, 
ivhite,  of  a  milky  tranfparence,  confiderably 
refembling  to  the  colour  of  the  clialcedony  or 
the  opal,  fufceptible  of  eompreffion,  highly 
elailic,  eafytobecut,  fraooth  and  polifhed  in 
its  feftion,  like  a  refinous  matter,  granulated 
or  like  ihagreen  in  its  frafture.  It  has  not 
the  hardnefs  of  the  corneous  texture,  but  is 
intermediate  between  this  fijbftance  and  the  li- 
gament. The  cartilages  are  moft  frequently 
fituated  at  the  articular  extremities  of  the  bones 
which  they  cover,  and  into  the  texture  of 
which  they  enter,  or  between  bones  which  they 
keep  af under  and  foften  their  fridion,  whether 
they  be  moveable  or  fixed.  Sometimes  they 
conftitute  particular  kinds  of  organs,  as  in  the 
}iuman  larynx.         ^  ^ 

2.  Theftru6lure  of  the  cartilaginous  texture 
is  difficult  to  be  determined  and  defcribed,  and 
Haller  acknowledged  that  it  was  much  more 
obfcure  than  that  of  the  bones.  It  is  not  dif- 
tiuguiihed  from  the  latter  in  the  foetus.  Its 
difference  from  theoffeous  texture  is  very  flight 
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in  thofc  of  the  larynx  and  of  the  ribs ;  it  is 
feldom  or  never  converted  into  ofleous  texture 
in  the  two.parts  of  the  larynx  and  the  ribs.  In 
fome  cartilages  we  fee,  in  the  interior,  a  fort 
of  core,  or  granulated  texture,  covered  with  a 
whiter  and  finer  matter  :  it  is  very  difficult  to 
difcern  laminae  or  fibres  in  this  part.  The  ten- 
dons that  undergo  a  ftrong  preffure,  become  con- 
verted into  cartilages,  like  that  of  the  peronaeus 
longus  in  its  paffage  under  the  cubiform  bone: 
the  thyroid  gland,  the  tunics  of  the  large  ar- 
teries, the  fides  of  cyfts  and  of  aneurifms 
frequently  become  cartilaginous.  The  firft  ru- 
diments of  the  bones  in  the  human  body  are 
real  cartilages ;  in  the  adult,  and  by  the  prb- 
grefs  of  oflification,  they  have  only  a  flight 
cartilaginous  crufl:  at  their  extremity.  The 
articular  and  inter-articular  cartilages  never 
become  offified,  on  account  of  their  continual 
humeftation.  The  intervertebral  cartilages 
formed  into  ligamentous  rings  at  their  extre- 
mity, and  into  a  glutinous,  thick,  white 
humour,  fimilar  to  a  flakey  ftarch,  at  their 
centre,  become  offified  but  very  rarely. 

3.  Some  familiar  and  domeftic  fafts  are  well 
adapted  for  affording  a  notion  of  the  chemical 
nature  of  cartilage.  It  is  known  *that  this  ani- 
mal matter  foftens  in  water ;  that,  by  its  foften- 
ing,  the  laminae,  or  the  fibres  which  enter  into  its 
ftrufture,  become  perceptible  by  fwelling,  fplit- 
ting,  detaching  themfelvesfrom  the  offeous  fur- 
face    in   their  divided  part;  that  tliey    affuroe 
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tlip  gelatinous*  nature  by  long  ebullition,  andthe 
tranfparency  which  characterizes  this  fubftance. 
Thefe  phenomena  prefent  themfelves  at  the 
extremities  of  the  bones  which  accompany  the 
meat  which  we  boil,  and  many  perfons  prefer 
thefe  cartilaginous  parts  when  foftened  and  con- 
verted into  jelly  by  boiling.  Hunter,  one  of 
the  anatomifts  who  have  occupied  themfeiyeis 
the  Hioft  with  the  nature  of  cartilage  com- 
pared with  feveral  other  animal  parts,  has 
colleded  feveral  experiments  by-  which  he  has 
endeavoured  to  prove  the  difference  of  lt«=tex- 
tttre  from  that  of  the*  bones.  Accordihg't6' his 
experiments,  the  cartilages  arenot  foftiened  in 
the  ^  acids  I'  they  diffolve  completely  iri  hot 
water.     They  are  not  coloured  like  the  bones, 

dlr^ii^Y^  with  «hi^  by maddef  ffiixed  ^vith  the 
fdokJof^n-hmfe:'  >^^'v      *:^. .  :*  Mk    .;./-- 

^  4/Ta  tiiefe  ehSf aaeriftic  pfbperties  it  isia^ded, 
that  thief  cartilagiis  do  not  exfoliate  in  difeafes* 
that  tlify'do  »ot  foften  like  the*  bones  p that 
€titf  are;  riot  re-prodUced  after  having  been 
deftrdyed.  Thefe  conVparative  obfervations  wc 
OWd^'tci  Hurlter.  Haller  concludes,  from  a 
comparifon  of  thefe  fa6ls,  that  cartilage  is 
fofttied  of  thickened  gluten,  into  which  it  may 
be  converted  by  art ;  that  this  gluten  receives, 
as  it  become^  concrete,  a  flight  portion  of  cal- 
careous matter,  or  of  phofphate  of  lime,  which 
renders  itifolid  ;  that  it  is  on  this  account  that 
ca:rtilaginous  texture  is  formed  in  the  fides  of 
the  arteries, ;  in  the  membranes  of  the  fpken,  iti 
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the  thick  part  of  the  pleura,  of  the  pericardium 
into  which  a  glutinous  humour  is  poured  ;  that 
their  offificajtion,  which  takes  place  in  fome 
cafes,  or  with  very  old  fubje6ls,  depends,  upon 
a  too  .  great  quantity  of  calcareous  matter, 
which  is  precipitated  and  colleded  in  their 
/afcular  texture,  as  well  on  account  of  its  known 
fuperabundance  in  old  perfo^is,  as  by  the 
dilatation  of  the  vcffels  which  convey  the 
nutritive  juice.  This  great  anatomift  con- 
xilodes  from  the  analogy  of  the  cartilage  wtli 
the  bones,  that  there  muft  exjftin  the  one.  as 
well* as  III  the  other,  fibres  and  laminee,  but 
tha,t  they  are  concealed  by  the  opaqoei  apd 
jbpmogeneous  gluten,    whic^h  cpyers  ^hein  ob 

•  5kll  ficle§.. :    ,.:.;  >.-■:•  :...,  :,..  :  -.•  .  f      ,:  .;.. 

.  :  f5.  'While  boiPi-Q^jjig  th4f^  ;g/ji»^t?J,.cojjAderA- 
tions  from  the  immortal  work  of  jtb^  H^lvWian 
phyfiologift,  I  bav€  endeavoured  to  fupptly  the 
filenec  of  the  chemifts  refpe6ting  the  nature  M 
the: cartilages :  1  ^onot  know  of  atiy.  particttr 
Jar  ^nalyfis  having  been  made  of  tl>ep[)^  If  wb|t 
JJaller  advances  w^re  perfe6lly  eSsaft,  it  would 
follow  that  the  cartilages  are  of  a  compofitioo 
iimilar  to  thc^t  6f  the  corneous  texture;  but 
this  analogy,  at  leaft  if  taken  in  all  the  latitude 
in  which  it  is  here  prefented,  is'  pot  probabki 

.^becaufe  the  mere  afpedl  of  the  cartilaginoii3  tex- 
ture, its  living  properties^  and  its  morbid  altera- 
tions, prove  that  there  exifts  a  very  remarkable 
difference  between  the  tM^o  textures.  We  muft 
jjidped  admit  the  prcfence  of  the  phofphatc  of 
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lin^e^iix  cartilage,  as  wdl  a($  in  the  corneous 
tfJKiture.;  but  itiappears,  tliat  befid^  a  remark- 
^te  diiFerenee  in  the  propdrtion,  the  gelatinous 
matter  of  the  firft .  differs  ftom  that  of  the 
(econd  by  a  modification,  which  cheiniftry  is 
alone  able  to  detprmine,  and  may  throw  miich 
light  upon  the  very  imperfeft  knowledge  >ve 
yet  poffefs  of  the  intimate  nature  of  cartilage. 
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.;^  L  THElfyfteno,  or  the  totality  oftliid  bones,^ 
$V^ich  iupport :  1^  whole  .aniinal  machine^  and 
give  itSt. general  figure^  its  fizeand  its  firmnds/ 
£(>rm$  the  Jaft  folid  texture  which  remains  Aa 
be.  e^9iinined ;  for  the  bones,  are  the  laft  paiAs 
whii^h  we  find  in  tlie  order  of  diffeQ;ion  v  thofc 
Wjvcfe  etfuftitute  the  laft  term.of  nutnition,  and 
ffltq;  tlip  mtvtrq  of  which  feveral  of  the  pre^ 
C/eding  te;K.tures  pafs.  There  e^dfts.in  the  animal 
cccs^pn^y  a  power  which  tends  to  produce  the 
o0eoi^  matfaer,  an'd  to  depofitrt  in  moil  of  the 
other  organs*  Accordingly,  the  natural  ter-* 
miration  of  life  in  animals  feems.  to  depend 
tippu  this  oflification  which  predominate^  over 
the  other  fiinftions,  and  oppofes  tteir  cXfer- 
cife.     The  bones .  conftitute  one  of  the  parts 

the 
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the  moft  generally  cHifufed  throughout' the 
whole  continuity  of  the  animal  body,  fdr  here 
id  no  region  of  Avhich  the  bafe  is  not  a  foil d  of 
ofleo us  organ •  They  muft,  therefore,  be  reck- 
oned amongft  textures  belonging  to  the  Avholc 
Animal  economy,  arid  performing  one  of  the 
principal   fundlions  of  life  which   fupport    its 

6Xiftencc« 

2.  All  the  bones  being  conne6led  together  by 

ligamentous  fibres,  united  and  articulated,  form 

a  fyftem  fubdivided  and  moveable. in  a  great 

number  of  points;  without  being  removed  or 

feparated  in  the  kealthy  ftate ;  they   conftitute 

all  together  what  is  called  the  flceleton.     Their 

folidity,    their  white   colour, .  their  elafticity, 

and   their  denfity,  diftinguifli  them  fufficiently 

from  all  the.  other  organs.     la  orderl  to  cha- 

Ta6i;eri2e  them,  they  are-diftingiiiflied,  ambngft 

< 

the  numerous  bones  which  form  the  fkeleton, 
intOithe  flat,  the.  long,  the  cylindrical,  tbe<iiibi- 
cal,  &c.  We  obferve  in  them  polifhed  furfacej, 
carsi^ties/  eminences,  or  apophyfe&,  depreflioni^ 
iinfpreffi<xiis,  afperities,'  grooves,  finiiofities,-  c«- 
nals^  which,  iwhiifl  they  chara<9;eri:ge  ^achjh 
particular,  remind  us,  by  their  mere  afpeft,  of 
their  relations,  and  contiguities  .with  many 
otheiJ  parts,  with. the  iifes  for  which' they  are 
deftined.  f Their  e^ctremities  genetally  :pre- 
fent  projeding  or  excavated  furfaces,  fittitigs,' 
headsj  cavities,'  condyles,  puUics,  either  naked 
or  more  frequently  covered  with  cartilaget 
deftined  for  uniting  themclofely  with  the  con-' 

tiguous 
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tiguous  bones,  or  permitting  them  to  move,  to 
Aide  upon  each  other,  and  to  change  their 
refpeSive  fituation  more  or  lefs  confiderably. 
In  young  animals,  the  bones  are  more  nume- 
rous, many  of  them  being  feparated  into  feveral 
others,  and  prcfent  detached  or  diftinft  parts, 
which- are  called  epiphijfes.  Thefe  feparated 
parts  difappear  with  advancing  age,  and  the 
bones  even  adhere  at  feveral  points  to  one  ano- 
ther, fo  that  in  old  ao:e  the  flvcleton  tends  to 
form  only  a  (ingle  piece.  All  the  bones  are 
covered  with  a  membrane  which  adheres  very 
ftrongly  to  them,  in  feveral  very  diftindt  lamina?, 
and  is  called  the  periofteum.-  .  Anatomy  oc- 
cupies itfelf  with  this  external  ftru6lure,  witli 
the  dcfcription  of  the  bones  one  after  the 
othier,  in  fo  accurate  and  detailed  a  manner, 
that  great -part  of  the  works  upon  this  fci- 
ence  is  confecrated  to  it,  beaufe  it  is  confi- 
dered  as  the  bafeof  all  the  other  parts  of  ana- 
tomical knowledge.  The  inftrufted  eye,  on 
furveying  the  flceleton,  foon  applies  to  it  ail: 
the  other  parts,  fo  that  it  becomes  the  type 
upon  which  memory  raifes,  as  nature  herfelf 
feems  to  have  done,  the  whole  edifice  of  the 
animal  body. 

.  3.  The  internal  ftrudure  of  the  bones  is  no 
left  important  to  be  known  than  their  furface 
and  their  figure,  efpecially  in  order  to  arrive 
at  the  determination  of  their  intimate  nature 
or  compofition.  Thefe  folid  organs  appear, 
when  broken,  tg  be  formed  of  laminas  applied 

to 
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to  each  other,  fometimes  very  clofe  and  compa^ 
as  in  the  centre  of  the  long  hemes,  fometime* 
feparate,  and .  leaving  between  them  porous 
cavities,  prefenting  fmall  veiicles,  like,  thofc  of 
a  fponge:  accordingly,  this  latter  texture  is 
called  Ipongyor  cellular.  The  flat  bones  are, 
in  general,  formed  of  two  tables,  having  a  fpacc 
between  them,  and  fupported  by  fonie  folid 
fibres  paffing  out  of  one  table  into  the  other; 
the  intervening  fpace  is  filled  with  a^  reddiih 
foft  texture,  which  is  called  diploe.  In  the 
long  bones,  there  is  a  medullary  cavity  or 
canal,  full  of  a  kind  of  fat  called  mammy 
which  is  depofited  in  a  cellular  membrstne  de- 
tached from  the  interior  periofteum,  aijd  itfelf 
fupported  upon  fome  offeous  lamina?,  or  fome 
filaments  detached  from  the  internal  furfac^  of 
thefe  bones  ;  blood- velfels  which  perforate  the 
body  of  the  bone  obliquely  arrive  at  this  in- 
ternal periofteum,  and  pour  into  it  the  liquid 
which  nouriflies  them.  The  middle  part  of 
the  long  bones  is  compofed  of  very  clofe  la«» 
minse,  forming  a  confiderable  thicknefs:  to^ 
wards  the  extremities  thefe  laminije  *divei^ 
from  one  another,  feparate,  and  form  by  their 
feparation  ofleous  cells,  which  coiiftitute  the 
whole  thicknefs  and  the  whole  ftrength  of  the 
heads  of  the  bones ;  fo  that  thefe  dila<;ed  ex^* 
ti^me  parts,  which  are  very  thin  in  their 
external  Ofleous  layer,  neverthelefs  refifl?  a  great 
degree  of  preflure  by  the  confiderable  number 
of  plates  and  of  folid  columns  which  bear  upon 

the 


OSSEOUS  TExrvnr..  *  581 

the  internal  furface  of  the  layer.  The  cellular 
texture  of  thefe  dilated  extreme  parts,  or  of 
tfeefe  heads,  of  thefe  condyles  of  the  long  bone% 
is  filled  with  a  juice  analogous  to  tjie  diploe 
which  is  found  betw^een  the  tables  of  the  flat 
bones.#  However  clofe  the  laminae  of  the 
bones  may  be  in  their  folid  part,  they 
ueverthelefs  eafily  fuffer  a  part  of  the  medul- 
lafy  oil  placed  in  their  interior  cavities  to 
infinuate  itfelf  between  them.  The  bones  have 
an  elaftic  texture  fufceptible  of  a  certain  degret 
of  extenfion,  of  a  certain  elongation  before  it- 
breaks. 

4.  Tl^  external  and  internal  ftrudure  of 
the  bones  has  been  knoxvn  much  earlier  than 
their  intimate  nature  or  compofition.  ExaQ; 
and  even  minute  defcriptions  of  their  furfaccs, 
their  flighteft  inequalities,  of  all  their  parts, 
were  already  completed ;  the  great  works  ^f 
Vefalius,  of  Columbus,  qf  Riolanus,  of  Clop- 
thon-Havers,  of  Albinus,  of  Monro,  of  Bertin, 
and  of  many  other  celebrated  2(natomi(ls,  had 
brought  this  defcriptive  part  to  its  perfection ; 
manj  curious  refearches  had  even  been  made 
upon  ofteogeny  or  the  formation  of  the  bones; 
and  the  valuable  difcoveries  of  Kerkringius,  of 
^uhamd,  of  Fougeroux,  of  Haller,  of  Trpja, 
&c.  had  alrejidy  thrown  fome  light  upon  this 
beautiful  part  of  phyfiology,  before  chemifts 
had  difcovered  the  real  nature  of  thefe  organs. 
Till  1774;  we  contented  ourfelves  with  diftiU 
ling  the  bones,  determining  their  prodiifts  in  an 

inaccurate 
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inaccurate  manner,  loofely  ranking  their  bale 
amongft  the  earths,  though  it  had  been  fuf* 
peded  that  it  had  confiituted  a  particular 
earth,  -tapin,  Ilcriffant,  Laffone,  Haller^  had 
carefully  difiinguiflied  and  proved  by  expe- 
riments that  the  bones  were  formed  of  two 
different  fubftances ;  the  one  glutinous,  fufcep* 
tible  of  dilfolving  in  boiling  water,  and  forming 
a  jelly  which  was  prepared  for  the  ufes  of 
ieveral  of  the  arts ;  and  another  fubftance 
ivhich  had  been  confidered  as  calcareous  or 
•abforbent ;  when  one  of  thofe  capital  difcoveries, 
which  tend  to  change  the  afpeft  of  the  fcience, 
was  made  by  two  Swedifh  chemifts.  'Qahn  and 
Scheele  proved,  by  exa6l  experiments,  that 
the  pretended  oflcous  earth  was  an  earthy  fait 
compofed  of  phofphoric  acid^  and  lime,,  which 
could  not  confequently  be  converted  into 
lime  by  the  adion  of  fire,  nor  faturate  the 
acids  after  the  manner  of  an  ordinary  abforbent 
earth.  This  difcovery  was  foon  confirmed  by  a 
great  number  of  chemifts,  efpecially  in  France, 
where  the  proccfs  of  the  decompofition  of  the 
bones,  as  well  as  the  art  of  extra6ling  the 
phofphorus,  was  fimplified  by  Rouelle  the 
younger,  IVIacquer,  Poulletier  de  ia  Salle,  Ni- 
colas de  Nancy,  and  Berniard.  It  will  fooij 
be  feen  that  by  a  late  courfe  of  inquiries  made 
by  Citizen  Vauquelin  and  myfelf  in  conjunc- 
tion, we  have  added  a  new  degree  of  precifion 
to  the  analyfis  of  the  calcareous  phofphate  of 
the  bones. 

5.  The 
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\S^  The  bones  expofcd  to  fire  in  contaft  with 
tlie  air,  if  we  begin  by  a  mild  temperature, 
firft  dry^  and  become  brittle;  then  a  fatty  oil 
efcapes.  from  their  interior  and  turns  their  tjx- 
ternal  layers  yellaw.  To  the  aqueous  vapour 
.lyliich  is  firil  exhaled,  fucceeds,  when  theadioii 
of  thq  fire  is  augmented,  a  fetid  and  greafy 
finell;  the  furface  of  tlie  bone  becomes  brown, 
a  thick  white  vapour  is  difengaged  from  ^t;  it 
then  takes  fire,  and  continues  to  bum  till  the 
whole  of  its  pil  is  diflipated.  The  bones  are  then 
black  and  in  the  ftate  of  coal  when  they  are  fuf- 
fered  to  cool ;  but  when  they  are  heated  to  red- 
i>efs,  their  coally  matter  burns  from  the  furface 
to  their  internal  part,  and  they  are  at  laft 
changed  into  a  white  friable  fubftance,  info- 
luble  in  water:  fuch  are  the   calcined  bones 

• 

which  are  ufcd  in  the  arts  for  rubbing  and  po* , 
lifliing  diamonds,  and  forming  cupels-  Thefe 
calcined  bones,  lixiviated  in  water  and  by  th^ 
acids,  afford  a  little  carbonate  of  foda,  car- 
bonate of  lime,  and  a  large  quantity  of  cal- 
careoo;!^  phofphate.  Tfie  proportion  of  this  faline 
earthy  ftibftance,  with  refped  to  the  whole 
bone,,  is  0,65  as  the  average  term  of  man)} 
vai'ieties  with  rcfped  to  the  age,,  the  ftatq  of 
thb  organ,  Jts  folidity,  &c.  If  we  heat  th?. 
calcined  bancs  to  an  intenfe  rednefs,;  they  ex-p 
perience,  at  the  fame  time  emitting  ^  yellowjfh; 
pbolphoric  light  with^which  they  feem  to  be 
nenetrated,  afemi-fufion  which  affimihtes  them 
to  the  ftate  of  porcelain.     They  have  a  fine 

clofe 
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clofe  femi-vitreous  gfain,  a  great  degree  of 
denfity,  a  femi-tranfparency,  and  that  foft 
afpe6l  which  belongs  to  all  the  vitrified  earths. 
S.  When  we  treat  the  bones  in  clofe  appa- 
ratufes,  diftil  them  in  a  retort,  from  the  mildeft 
temperature  which  is  ufually  employed  in  thefe 
operations  to  the  moil  intenfe  heat  which  thefe 
veffels  can  fupport,  we  obtain  water  which 
gradually  affumes  the  oily  ammoniacal  colour 
and  fmell,  oil  partly  liquid  and  light,  partly 
heavy  and  concrete,  of  a  brown-red  colour, 
very  fetid  ;  carbonate  of  ammonia  diffolved  in 
water  and  in  a  concpete  form,  foiled  by  a 
portion  df  oil,  a  carl^onated  and  fulphurated  hi- 
drogen  gas,  and  carbonic  acidgas.  There  re- 
mains in  the  retort  a  coal  which  retains  the  form 
of  the  bone  that  has  been  put  into  the  veffel. 
When  we  carefully  examine  the  water  which  is 
obtained  in  confidcrable  abundance  in  this 
diftillation,  we  find  in  it,  befides  the  ammoniacal 
carbonate,  a  fmall  quantity  of  fcbacic  and  of 
Pruffic  acid  combined  with  ammonia :  the  thick 
oil,  feparated  from  the  other  produ6fcs  alid  fub- 
je6led  to  reftification,  becomes  in  part  liquid, 
volatile,  of  an  almoft  aromatic  fmell,  and  in 
every  refpe6i:  fimilar  to  what  is  called  Dippeti 
animal  oil;  it  is  always  a  little  ammoniacal, 
and  turns  the  l^rup  of  violets  green.  The  coal 
calcined  in  open  veffels  heated  to  whitcnefi, 
affords  the  fame  refults  as  thofe  which  haye 
been  enunciated  in  Article  5.  Formerly  the 
products  of  the  diftillation  of  the  bones  were 

4      *  employed 
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employed  in  medicine,  and  thofe  obtained  from 
the  human  cranium,  or  from  the  horns  of  deer, 
were  "^preferred.  It  is  very  evident  that  thefe 
produfts  of  the  combuftion  and  of  the  diftilla- 
tion  of  the  waters,  with  the  vapours,  the  inflam- 
mation, and  the  hquid  and  gafeous  produ6ts,  are  ' 
owing  to  the  gelatinous  or  truly  animal  portion 
of  thefe  parts  ;  for  the  earthy  fafts  can  neither 
be  their  caufe  or  their  fource. 

7.  Bones  expofed  to  the  air  gradually  be- 
come dry,  brittle  and  arid ;  they  become 
white  when  they  are  long  expofed  to  the  dew ; 
and  afterwards  turn  yellow,  efpecially  by  age 
and  during  hot  feafons ;  whillt  they  thus  acquire 
colour,  they  become  greafy  and  oily  at  their 
f^rface.  After  a  great  length  of  time  having 
been  turned  brown  by  a  kind  of  flow  combuf- 
tion, they  deqay,  feparate  into  fmall  fcaks, 
and  fall  into  powder.  It  is  in  this  manner  that 
they  are  gradually  deftroyed  in  the  fields  and 
in  burying  places  j  but  ages  are  fcarcely  fuflS- 
cient  to  eft'e6l  this  deftru6tion.  I  have  examined 
fome  that  had  remained  nearly  three  Hundred 
years  in  a  charnel-houfe,  defended  indeed 
iagainft  the  rain,  which  were  ftill  very  hard  and 
elaftic,  and  contained  their  gelatinous  part 
almoft  entire.  Van  Swieten  mentions  a  flceleton 
kept  in  his  niufeum,  the  bones  of  which  were 
,  fpontaneoufly  deftroyed,  and  fell  into  powder 
by  the  efi'ecl  of  a  virus  which,  according  to 
him,  ftill  exifted  in  this  fubjeft,  and  re-aded 
upon  the  texture  and  the  compofition  of  its 

Vol.  IX.  ,      C  c  bones; 
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boDcs.  It  15  known  diat  dide  organs  receive, 
and  eaflly  promote  the  germination  of  fmall  feeds 
of  TCgetaWes  vhich  cover  their  furfiacc  with  a 
greeniih  mois  ;  that  when  buried  in  the  ground, 
tfaev  admit  carbonate  of  lime  into  their  pores, 
which  the  water  depofits  between  thdr  layers, 
at  the  fame  time  depriving  them  of  a  part  of 
their  gelatin  ;  tliat  they  are  fometimes  incrufted 
with  it,  and  improperly  take  the  name  of  pctri* 
jicd  bones;  and  laftly,  that  when  penetrated 
by  a  folution  of  oxide  of  copper,  they  acquire 
a  green  colour,  and  are  called  turquoijes. 

8.  The  action  of  water  upon  bones  is  on^ 
of  the  phenomena  which  has  been  the  longeft 
icnown,  and  which  has  been  employed  with 
the  greateft  fuccefs  for  determining  their  nature* 
Cold  water  afts  but  verj"  flowly  upon  thefe 
organs  :  when  they  remain  in  it  for  fome  days, 
it  gradually  penetrates  their  pores,  divides  and 
feparates  their  laminae,  and  Ibftens  their  gela- 
tinous parenchymas  their  medullary  juice  is 
eafily  converted  into  adipocirous  matter.  Boil- 
ing water  attacks  their  texture,  when  they 
have  previoufly  been  reduced  into  fmall  frag- 
ments, into  chips,  into  powder,  or  into  thin 
laminae ;  it  diflblves  their  white  cartilaginous 
matter,  and  quickly  changes  it  into  very  pure 
gelatin:  thefe  bodies  are  in  preference  ufed 
for  preparing  the  whiteft,  the  nioft  tranfpa^ 
rent,  and  the  miideft  jelly,  which  is  the  moft 
eptiblc  of  receiving  all  the  moft  varied 
^  perfumes,  pr  feafonings.  Thus  a  light  and 

agreeable 
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agreeable  aliment  is  extrafted  from  hartihorn. 
Thus    ivory    and    bones    afford    a   nutriment 
ufcful  in  certain  circumftances.     The  gelati- 
nous fubftance  of  the  bones  is  foftened  in  thefe 
organs  in  their  entire  ftate,  when  they  are  fub- 
jeded  to  water" raifed  to  a,  temperature  much 
fuperior  to  that  of  its  ordinary  ebullition,   as 
takes  place  by  the  ftrong  compreffion  in  Papin's 
machine  or  ,digefter,   in  which  the  moft  folid 
bones  are  foftened  in  a  few  minutes-     Thefc 
bodies,  thus  deprived  by  the  water  of  their  ge- 
latinous fubftance,    become  afterwards,   when 
flowJy  heated,  dry,  brittle,  and  friable;  and  their 
laminae   fcparate   eafily  from  one   another.     I 
fpeak  here  only  of  the  aftion  of  water  upon 
the  offeous   laminae   when  pure  and  feparated 
from  all  that  does  not  belong   to  them.     The 
proportion   of    this    gelatin,    €xtra8;ed    from 
bones  by  means  of  water,  appears  to  be  from 
,.©^fi5  to  0,35.     If<we  heat  entire  and  ftefh  bones 
in  this  liquid,  their  periofteum,  as  well  as  the 
tjndons  and  ligaments  which  remain  attached 
to  it,  are  diffolved  and  increafe  the  proportion 
of  gelatin  ;  their  marrow  melts  and  collefls  at 
the  furface  in   the  form  of  oil.     This  is  the 
reafbn  why  they  contribute  to   the  mild  and 
unduous  alimentary  quality   of    broth.      The 
ftomach  and  the  drgeftive  power  cffeft  the  de- 
compofition  of  bones  ftill  better  than  hot  water, 
and  thole  animals  which  take  them  as  food, 
difcharge  them   in  a  great  meafure  deprived 
of  their  gelatinous  matter,  as  is  proved  by  the 

C  c  2  chemical 
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chemical  analyfis  of  the  excrements  of  dogs 
that  eat  bones,  excrements  formerly  called  in 
the  materia  medica  by  the  ridiculous  name  of 
album  grcBcum.  " 

g.  It  has  long  been  known  that  the  weakeft 
acids  have  the  power  of  foftcning  bones,  and 
of  diflblving  that  part  of  them  which  was 
called  earthy.  Heriffant,  in  examining  this 
phenomenon  with  fome  attention  in  a  Memoir 
inferted  amongft  thofe  of  the  Academy  of  Sci- 
ences of  Park>,  for  1758,  thought  he  had  found 
in  the  nitric  acid  (with  which  he  foftened  the 
bones  which  he  foaked  in  it,  by  diffolving  their 
earthy  which  he  believed  to  be  cretaceous, 
without  afFeding  their  membraneous  cellular 
part)  a  means  of  infulating  the  two  conflitueDt 
matters  of  thefe  organfv  Halier  has  verified 
this  foftening  of  the  bones  even  by  the  acetous 
acid  and  lemon  juice:  he  fufpefted  that  in 
the  foftening  of  the  bones  by  the  effe6l  of 
difeafes,  there  exifted  an  acid  which  thus  cor- 
roded them.  All  the  chemiftf^  have  afterwards 
obferved  that  a  folution  of  bones  in  an  acid  pre- 
cipitated by  .alkali  affords  a  feemingly  earthy 
matter,  which  does  not  poffefs  the  property  of 
becoming  quick-lime  by  calcination.  It  is  to 
Scheele  that  we  are  indebted  for  the  true  know, 
ledge  of  this  phenomenon.  After  having,  like 
Heriffant,  diffolved  bones  in  the  nitric  acid,  he 
filtrated  the  liquor,  and  afcertained  that,  though 
always  acid,  even  when  faturated  with  all 
that  it  could  diffolvc  of  bone,  it  precipitated 

fulphate 
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fulphate  of  lime  by  the  addition  of  concentrated 
fulphuric  acid;  and  that  after  this  precipita- 
tion, the  folution  drawn  off  clear,  and  evapo- 
rated in  a  retort,  afforded  volatilized  nitric 
acid,  and  left  phofphoric  acid,  which  was  fufed 
into  glafs  by  the  a6lion  of  a  fufficient  heat. 
He  concluded  from  this  experiment  that  the 
nitric  acid  diffolved  the  phofphate  of  hme,  the 
bafe  of  the  bones ;  that  the  folution  in  this 
acid  was  a  mixture  >of  calcareous  nitrate  and 
of  phofphoric  acid ;  that  when  the  firft  was  de- 
compofed  by  the  fulphuric  acid,  and  the  preci- 
pitated fulphate  of  lime  feparated  from  it,  there 
remained  only  a  mixture  of  the  two  acids,  the 
phofphoric  and  the  nitric,  and  thaf  this  latter 
mixture,  when  heated,  difengaged  volatile  ni- 
tric acid,  M'hiift  the  fixed  phofphoric  acid  re- 
mained at  the  bottom  of  the  retort.  We  fliall 
foon  fee  that  things  do  not  happen  exa6lly  in 
this  manner :  but  before  we  prove  this,^  it  is  ne- 
ceffary  that  we  ihould  give  an  account  of  what 
chemifts  have  done  refpefting  this  a6lion  of  ^e 
acids,  between  th^  epocha  of  the  difcovery  of 
Scheele,  and  that  of  our  own  inquiry,  the  laft 
that  has  betn  made  to  my  knowledge  upon  this 
kind  of  analyfis. 

10.  PouUetier  de  la  Salle  and  Macquer  firft 
repeated,  at  Paris,  Scheele's  analyfis  of  the  cal- 
cined bones,  and  found  it  accurate  with  refpeO; 
to  the  prefence  of  the  phofphoric  acid  in  the 
bones,  and  the  art  of  extrading  phofphorus 
fronx  them.  Rouelle  the  younger,  when  hp 
1  alfd 
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alfo.  occupied  himfelf  with  this  fubjeft,  obfervcd 
feveral   important   fafts,    and   defcribed   them 
with  much  accuracy  in  the  Journal  de  Medicine 
of  the  month  of  Oftober,    J  777.     Such   arc, 
amongft  others,  1.  the  means  of  feparating  care- 
fully, by  repeated  decantations  and  filtrations, 
the  fulphate  of  Ume  formed  in  the  procefs  of 
Scheele;  2.  the  examination  of  the  liquor  after 
evaporation,  by  offeous  or  calcareous  nitrate, 
in  order  to  afcertain  the  prefence  of  the   ful- 
phuric  acid   in  it  by  the  precipitation ;  3.  the 
portion  of  fait  thrown  up  and  not  volatilized 
in  the  diftillation  of  this  nitric  and  phofphoric 
liquor^  by  the  jets  formed  in  the  thick  liquid; 
4.  the  decompofition  of  the  fulphate  of  lime 
by  the  concentrated   phofphoric  acid  ;  5.  the 
Hate  of  the  opaque  vitreous  phofphoric  mafs  re- 
maining in  the  retort,  and  prefenting  a  mixture 
of  this  acid,  of  the  fulphuric,  of  bafe  of  bones 
or  phofphate  of  lime,  and  of  fulphate  of  lime; 
6.  the  difficulty  of  feparating  the  pure  phof- 
phoric acid  from  this  mafs;  the  means  of  efftft- 
ing   this  feparation    by    lixiviating,     concen- 
trating the  lixivium   by  fire,  and  adding  al- 
cohol which  precipitates   the  phofphoric  acid 
in   white  flakes;   7.  laftlj^    the  fufion  of  this 
acid,    thus   prepared  and  purified   into  a  very 
white    and    very    tranfparent  glafs,    and    the 
pofitive  proof  that  the  earth  diflblved  by  the 
nitric  acid,   and  afterwards  carried  off  by  the 
fulphuric,  is  really  calcareous:  a  proof  which 
confifls  in  precipitating  it  from  the  fulphate 

dcpofited 
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depofited  by  the  carbonate  of  pot-afli,  and  cal- 
cining the  precipitate  in  order  to  reduce  it  to 
the  ftate  of  lime. 

11.  Citizen  Nicolas,  a  chemift  of  Nancy, 
a  Ihort  time  after  the  inquiry  of  Rouelle,  gave 
a  new  and  much  mor€  fimple  procefs  for  ex- 
tra6ling  the  phofphoric  acid  from   bones;   a 
procefs  which  contributed   to  elucidate    their 
nature.      Upon  bones  calcined   to   whitenefs, 
pulverized,  paiFed  through  the  fieve,  and  placed 
,in  a  veflel  of  done- ware,  an  equal  part  of  con- 
centrated fulphuric  acid  is  poured ;  the  mixture 
is  ftirred  with,  a  Ipatula  of  glafs ;  and  a  fuffi- 
cient  quantity  of  water  is  added  to  bring  it  to 
the  confidence  of  thin  foup.     After  fome  hours 
contaft  and  repofe,  during  which  it  thickens, 
the   mixture  is    placed  upon  a   double   linen 
cloth  fufpended   upon  a  fquare  frame  ;   it  is 
waflied  with  water  till  it  ceafes  tp  be  acid,  and 
to  precipitate  lime-water,  or  till  the  water  has 
diffolved  all  the  phofphoric  acid :  the  mixed 
water  are  evaporated,  and  by  means  of  the  filtre, 
the  fulphate    of   lime    is    feparated   in    filky 
ftraws  or  filaments,  which  are  depofited  during 
the  evaporation,  and  mull  be  well  waflicd  with 
a  little  water.      This  feparation  is   continued 
till  the  liquor  no  longer  depofits  any  thing; 
the  concentration  is  then  continued  fo  far  as 
to  give  the  liquor  the   confiftence  of  a   foft 
extrafl :  it  is  heated  pretty  ftrongly  in  a  large 
crucible,  in  which  it  fwells  and  exhales  a  fuU 
pbureous  and  aromatic  fmoke,  in  order  either 

to 
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to  give  it  a  femi- vitreous  form,  or  even  to 
vitrify  it  completely  into  a  tranfparent  glafe 
Avithout  bubbles,  which  cannot  be  obtained  ex- 
cept by  keeping  it  fufed  for  a  fufficient  time. 
If  it  be  propofed  to  extraft  the  phofphorus 
from  it,  the  operation  is  continued  only  till  it 
has  the  confiftence  of  honey  ;  for  the  phofpho- 
ric  glafs  does  not  afford  this  combuftible  body 
without  great  difficulty. 

12.  Since  the  publication  of  the  procefs 
of  Citizen  Nicolas,  cheniifts  have  all  con- 
tented theinfelves  with  repeating  it  upon  dif-^ 
ferent  kinds  of  bones,  in  ordej  to  compare  them 
with  one  another,  and  to  determine  the  quantity 
of  phofphoric  acid  which  each  of  them. is  able 
to  yield.  Berniard  has  thus  compared  foffil 
bones,  thofe  of  the  whale,  of  the  elephant, 
the  porpoife,  of  the  bullock,  of  man,  the 
horns  of  the  elk,  the  teeth  of  the  feal,  ivory. 
Bullion  has  ex  trailed  it  from  the  bones  of 
fifli  and  from  ivory,  from  which  Kouelle 
had  faid  he  was  not  able  to  obtain  it.  Citizen 
Vauquelin  and  myfelf,  in  our  refearches  upon 
the  animal  matters,  had  occafion  to  examine 
with  much  attention  the  phofphoric  acid  exr 
traded  from  bones,  apd  to  compare  it  with  that 
produced  by  the  deflagration  of  phofphorus; 
from  which  it  differs  in  fome  properties.  We 
remarked  that  that  of  bones  affumed  by  eva- 
poration to  a  folid  confiflence,  the  form  of 
pearly  ftraws ;  that  when  thus  dried,  it  attradecl 
the  humidity  of  theatmofphere  but  very  feebly; 

tjiat 
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ihat  when  fufed  into  glafs  it  was  no  longer  acid, 
nor  hardly  Ibluble ;  we  alfo  found  that  the  cal- 
cined bones,  diflblved  in  the  muriatic  acid,  af- 
forded likewife,  by  fpontaneous  evaporation, 
0,33  of  fcaly  cryftals,  briUiaut,  acidulous,  fufible 
into  an  infoluble  glafs,  becoming  very  folublc 
by  any  ^cid,  and  efpecially  by  an  excefs  of 
phofphoric  acid  ;  that  is,  in  every  refpeft  fimilar 
to  what  is  obtained  froili  bones  by  the  ful- 
phuric  acid.  The  nitric,  the  acetous  and  thA 
acetic  acids,  &c.  gave  us  a  fimilar  fubftancc 
with  the  calcined  bones.  This  matter,  which 
reddens  the  blue  colours,  and  is  precipitablc 
from  its'folution  by  ammonia,  the  cauftic  al- 
kalis and  lime  water,  into  infipid  and  infoluble 
calcareous  phofphate,  prefented  us  with  all  the 
properties  of  an  acidulous  phofphate  of  lime. 

13.  We  found  by  thefe  firll  experiments 
that  tlie  bones  were  not  completely  decom-* 
pofed  by  the  acids,  though  they  alt  alike 
poifefs  the  property  of  foftening  them  and 
diflblving  their  folid  part ;  that  their  phofphate 
of  lime  was  only  in  part  decompofed  ;  that  the 
acids  took  from  it  only  a  portion  of  its  bafe, 
and  reduced  it  totheftate  of  acidulous  calcareous 
phofphate ;  and  that  there  their  a6lion  ccafed. 
We  afterwards  found,  by  other  experiments, 
that  the  acidulous  phofphate  of  lime  might 
ialfo  be  prepared  with  the  bafe  of  bones  and  the 
phofphoric  acid ;  that  this  acid,  when  pure, 
/discompofed  the  muriate,  the  nitrate  and  even 

the 
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the  fulphate  of  lime,  lefs  indeed  than  the  ttre 
firft,  and  thus  formed  acidulous  calcareous 
phofphatc,  always  cryftallizable  into  fmall  bril- 
liant and  micaceous  ftraws ;  tliat  this  acidulous 
phofphate  contained  0^54  of  phofphoric  acid, 
and  0,46  of  lime ;  whilft  the  phofphate  of  lime, 
of  bones^  or  the  well  faturated  phofphate,  con- 
fined 0,41  of  phofphoric  acid,  and  0,59  of 
lime ;  that  in  treating  the  latter  by  the  acids, 
only  0,24  of  lime  Was  taken  from  it;  that  100 
parts  of  calcined  bones,  treated  by  the  ful- 
phuric  acid  were'  chargeci  into  76  parts  of  aci- 
dulous phofphate,  formed  of  phofphate  of  lime 
59,  and  of  phofphoric  acid  17  parts ;  that  tterc 
were  only  thefe  17  parts  of  free  acid  which 
afforded  phofphorus  in  the  diflillation  with 
charcoal ;  that  the  portion  of  neutral  phofphate 
of  lime  remained  in  the  reliduum  of  this  opera- 
tion, and  that  it  was  on  this  account  that 
from  100  parts  of  bones,  according  to  the  moft 
cxa6l  calculations  of  Pclletier,  who  has  givca 
excellent  details  upon  this  preparation,  only 
0,05  of  phofphorus,  at  moft,  were  obtained; 
whereas  the  1 00  parts  of  bone  really  contain 
0,16  to  the  0,41  of  phofphoric  acid  which  tlicy 
contain. 

14/  This  knowledge  which  we  acquired 
concerning  the  femi-decompofition  only  of 
the  offeous  calcareous  phofphate,  by  the  acids, 
and  the  formation  of  an  acidulous  phofphate, 
afforded  ufeful  refulCs  for  tlie  extraction  of  the 

phof- 
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phofphoric  acid  of  bones,  their  analyfis,  the 
preparation  of  phofphorus,  and  even  for  bfte* 
ogeny. 

Calculation  and  experiment  have  taught  us 
that  only  f  of  their  weight  of  concentrated 
fulphuric  acid  muft  be  employed  for  decom- 
pofing  the  calcined  bones,  inftead  ofv-J  which 
chemifts  had  direfted. 

In  order  completely  to  analyfe  the  bones, 
and  to  afcertain  the  proportion  of  phofphoric 
acid  and  lime  which  they  contain,  after  having 
difTolved  their  earthy  bafe  by  any  acid,  as  the 
nitric  or  the  muriatic,  this  folution  muft  be 
precipitated  by  the  oxalic  acid,  which  decom- 
poies  the  acidulous  phofphate  of  lime,  hke  all 
the  other  calcareous  falts,  and  confequently 
leaves  the  phofphoric  acid  nearly  free  in  the 
liquor,  fwimming  above  the  precipitate  which 
it  forms,  which  containing  in  100  parts  0,48 
of  lime,  thus  indicates  the  quantity  of  this 
earth.  No  alkaline  carbonate  decompofes  the 
acid  phofphate  of  lime,  nor  confequently  can 
they  ferve  for  this  complete  analyfis. 

As  that  which  is  obtained  from  bones  treat- 
ed with  the  fulphuric  acid,  yields  phofpho- 
rus only  in  proportion  to  the  excefs  of 
phofphoric  acid  in  the  acid  phofphate  of 
lime,  if  we  treat  the  lixivium  with  nitrate 
or  acetite  of  lead,  we  decompofe  completely, 
and  by  neceflkry  double  elective  attradiou, 
the  acid  phofphate  of  lime ;  all  its  phofphoric 
acid  is  dcpofited  in  union  with  the  lead ;  all  its 

lime 
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lime  remains  in  folution,  combined  with  the 
nitric  or  acetous  acid.  The  precipitate  well 
waflied,  and  diftilled  with  charcoal,  affords  a 
quantity  of  phofphorus,  more  than  twice  as 
large  a^  the  fimple  produ6l  of  the  evapora- 
tion of  what  was  called  phofphoric  acid  of 
bones;,  we  thus  obtain  from  0,08  to  0,12, 
inftead  of  0,05,  which  had  hitherto  been  ex-^ 
tra6led. 

The  very  eafy  and  abundant  folubility  of 
the  oflfeous  phofphate  of  lime  in  the  phofphoric 
acid,  and  the  fpeedy  formation  of  acid  cal- 
careous phofphate,  explain  a  feries  of  important 
phenomeba  relative  to  ofteogeny  and  the  dif- 
eafes  of  the  bones,  which  are  not  to  be  detailed 
here,  but  which  will  be  found  clfewhere. 

15.  The  cauftic  alkalies,  and  the  alkaline 
carbonates  have  no  aftion  upon  the  offeous 
phofphate  of  lime,  and  do  not  efFe6l  any 
decompofition  of  it,  though  chemifts  have 
.  thought  fo,  and  have  even  propofed  to  fufe 
calcined  bones  with  the  carbonate  of  pot-afli, 
or  of  foda.  It  is  a  fa6l,  of  which  Citizen 
Vauquelin  and  myfelf  have  \vt\\  convinced 
ourfelves,  and  which  we  have  confirmed  by 
very  exa6l  experiments.  It  will  be  feen  here- 
after that  this  impoflibility  of  decompofing  the 
phofphate  of  liiile  by  the  carbonate  of  pot-afh, 
either  in  the  dry  or  in  the  humid  Avay,  oppofed 
to  the  facility  with  which  the  oxalate  of  lime 
is  decompofed  by  the  fame  fait,  has  afforded 
much  light  rcfpe^iing  the  analyfis  of  feveral 

kinds 
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kinds  of  urinary  concretions.  The  alkalies 
and  their  carbonates,  in  folution,  aft  upon  the 
gelatinous  matter  of  the  bones,  which  they 
thus  foften,  and  the  extraftion  of  which  they 
favour.  No  fait  has  any  real  aftiqn  upon  the 
ofTeous  texture. 

The  metallic  oxides,  and  their  folutions  in 
the  acids,  burn  its  membranous  part  more  or 
lefs  powerfully,  or  colour  it,  at  the  fame  time 
penetrating  it,  when  they  are  diluted  with 
water;  in  this  manner  it  is  that  the  folutions 
of  copper  turn  the  bones  that  are  expofed 
to  their  contact  green,  and  artificial  tur- 
quoifes  are  formed  in  pieces  of  bones,  fufpended 
in  very  weak  nitrid  acid,  or  even  in  other 
liquids,  when  only  a  mere  pin  of  copper  is  at 
the  fame  time  immerfed  along  with  them. 

16.  Amongft  the  vegetable  matters,  if  we 
except  the  acids  already  indicated,  we  know 
only  the  oils  and  fome  colouring  matters  that 
are  capable  of  penetrating  the  olfeous  texture, 
undoubtedly  in  its  gelatinous  fubftance,  and 
giving  it  either  an  unftuous  flexibility,  or  a 
foft  poliih,  or  a  more  or  lefs  intenfe  colour.  It 
is  k^io\ra,  relatively  to  this  laft  mentioned  fa<5t, 
how  eafy  it  is  to  dye  the  offeous  furface,  and  even 
to  caufethe  colour  to  penetrate  confiderably  be- 
tween their  deep-feated  layers ;  and  alfo  how 
ftrongly  the  colouring  matter  adheres,  and  what 
livelinefs  it  affumes  in  them,  as  is  exemplified 
in  the  various  toys  of  ftained  bones  which  arc 
daily  manufaftured.  We  alfo  fee  a  ftriking 
.  proof 
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proof  of  this  adhefion  of  the  colouring  matters 
with  the  bones  in  the  brilliant  rofe-colour, 
which  thQ  bones  of  living  animals  contraft 
from  madder,  mixed  with  their  aliments.  The 
fine   tinge  which  this  vegetable   gives  them 

^     feems  to  announce  that  its  colour  is  brightened 
by  an  acid  before  it  is  depofited  amongft  the 
offeous  lamime. 
Amongft  animal  matters,   the  fats   and  the 

"  coloured  fubftances  a6l  like  the  precedingbodics 
upon  the  bones ;  the  acids  which  are  produced  by 
the  fpontaneous  alterations  of  thefe  living  mat- 
ters, diflblve  the  phofphate  of  lime,  and  foften 
the  olfeous  texture  as  eafily  as  thofe  which  be- 
long to  the  foffils  or  to  the  vegetable  compounds. 

1 7.  The   whole  of  the  fa6ls  relative  to  the 
offeous^  texture  prove  that  it  is  a  compound  of 
two  principal  fubftances,   a  gelatinous  or  glu- 
tinous bafe,   and  an  infoluble  fait.      The  firft 
conftitutes  its  true  organic  type ;  it  is  this  which 
exifts  at  firft   as  membrane,  as  cartilage,  and 
which  gradually  becomes  filled  by  the  progfrefe 
of  oflification  in  young  animals,    with   fmall 
cryftals  of  phofphate  of  lime  which  furnifli  its 
areolae,  and  there  aflume  the  granulated,  lamel- 
lated,    cellular  form,  which  is  determined  by 
that  of  thefe  primitive  areolae,  aftej  the  manner 
of  a  kind  of  mould.    The  firft  diffolves  in  water, 
is  gradually  decompofed,  and  leaves  the  bones 
brittle  in  proportion  as  its  quantity  diminifhes. 
The  other  being  foluble  in  all  the  acids  which 
carry  it  off,  reduces  the  bone  in  proportion  as  it 

is 
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is    diffolved  to   its  primitive  cartilaginous  or 
gelatinous  nature.  The  one  gives  the  primitive 
form,  tiie  pliability,  the  foft  and  poliflied  tex- 
ture.    The    other  produces  the  folidity,   the 
hardnels,  the  refiftance,  and  the  permanent  forrn^ 
The  firft  if  it  predominates,  permits  the  bones 
to  extend  themfelves,  to  form  apophyfea,  fmuo- 
lities,  and  depreffions,  by  the  attrafting  action . 
of  the  mufcles  and  tlie  compreffiog  a6Koh  of  the 
arteries  &c.     The  fecond, .  when  it  comes  to  be 
predominant,    oppofes    the   change    of   form, 
renders  tlie  bones  dry  and  brittle,  frequently 
adds  to  their  thicknefs,  renders  them  deformed, 
'  Enlarges  them  irregularly,  aud  fills  their  cavities* 
18'.  But  though  the  general  and  in  fome  fort 
common  or  average  nature  of  the  bones  is  at 
the   prefent  day   well  known ;    though   their 
aualyfis  throws  fome  light  upon  th^ir  formatioa 
and  the  altei-ations  of  Avhich  they  are  fuf- 
ceptible  ;  yet  much  ftill  remains  to  be  done, 
and  what  lights  may  we  not  expeft  from  future 
labours  and  refearches  upon  the  bones   of  the 
fbetus  compared  with  thofe  of  tlie  adult  and  of 
old    men ;    upon    thofe  of  the  •  different  ani- 
mals compared  with  the  human  bones,  efpecial- 
ly  in  the  inferior  orders  of  the  amphibia  and  of 
the  fiihes,  wliofe  organs  and  fundions,  fo  difr 
ferent  from   thofe  of  man  niuft  produce  fuch 
remarkable  differences  in  the  nature  and  eocn- 
pofition  of  their  parts.  .  How  many,  interefting 
fafts  will   be  prefented  to  phyfiologifts   by  a 
well  conducted  exaunination  of  bones  that  have 
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been  buried  for  a  longer  or  fliorter  time  in  the 
earth, .  expofed  to  the  air  or  immerfed  in  the 
water,  and  changed  more  or  lefs  confiderably  in 
their  intimate  nature,  either  by  the  fubftradion 
of  fome  of  their  conftituent^  materials,  or  by 
the  addition  of  fome  foreign  matters. 

19.  A  vaft  career  is  ftill  open  to  chemifts,  if 
they  choofe  to  apply  the  means  which  they  al- 
ready poffefs  to  the  highly  in  tereftiug  experiments 
upon  offification,  and  the  regeneration  of  the 
bones,  commenced  under  othef  relations  by  Du* 
hamel,  Fongeroux,  Haller  and  Troja;  if  they 
compare  the  progrefs  of  the  formation  and  the 
folidification  of  thefe  organs  in  the  foetus  and  in 
the  young  animal,  at  different  periods,  with  the 
quantity  and  the  nature  of  its  aliments  ;  if  by 
varying  thefe,  and    adding  to  them  fubfiances 
which  are  known  to  influence  the  colourandthe 
confiftence  of  the  bones,  thev  follow  with  all 
the  requifite  attention  the  relations  of  both; 
if   they  multiply -thefe  ufeful  experiments  in 
animals  of  different  orders,    in  the  frugivorous 
and,  carnivorous  mammalia,  in  the  aquatic  fowls 
and  the  birds  of  the  foreft,  in  the  amphibia,  and 
even  in  the  fillies  ;  if  by  laying  bare  the  bones 
in  fome  points   in  thefe  living    animals   and 
inveloping    the    offeous    parts    with    different 
fubftances,  or  with  different  elaftic  fluids,  they 
thereby   appreciate  the  influence  of  thefe  con- 
trafts  and  the  kind  of  alteration  to  which  they 
give  rife;  if  the  external  irritation  and  the  dc: 
ilrudion  of  the  external  perioffeum,  with  the  in- 

temal 
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temal  irritation  and  the  diforganization  of  the 
marrow,  be  obferved  with  care,  and  combined 
-  with  the  other  modes  of  experimenting  adopted 
by  Duhamel  anil  Fougeroux. 

'  80.  The  profpeft  enlarges  and  affords  hopes  of 
fuccefs  ftill  much  morfe  important  than    th^ 
preceding,  'when  thefe    cxa6l   analyfes,    thefe 
valuable  refearches  fliall  have  been  extended  to 
difeafed   bones,    foftened  as  it  were,   fufed  in 
the  Rachitis,  thela6leal  affections,  hardened  and 
fwelled  in  exoftofes  of  different  kinds,  corroded 
and  deftroyed  in  different  kinds  of  caries,  dry 
or  humid,  flow  or  rapid  ;  fplit,  diftended,  inflated 
in  the  fjnnavento fay  the  riecrofis ;  re-formed,  re- 
generated, doubled  in  the  fequeftra,   fraftures, 
callus,.    ,A1]  thefe  alterations  fo  vv^ell  defcribed 
and  known   by  the  moderns,  in   which  they 
have  found  fubjefts  of  obfcrva^tion  which  had 
efca(|)ed  the  ancient  phyficians,  and  views  of 
treatment^  with  motives  for  prognofticating  the 
cure  which  had  been  intirely  neglected  before; 
thefe  cannot  be  really  underftood,  nor  their  caufes 
appreciated,   their  curative  treatment   refcucd 
from   the  mere    empiricifm  that  has  hitherto 
direded  it,  unlefs  by  pofitive  experiments,  well 
inftitutecj  analyfes,  for  which  the  prefent  ftate 
of   chemifl:ry  prefents    means  fo  new  and    fo 
fuperior    to  thofe  which  the  fcience  formerly 
poffeffed. 
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Article  XIII. 

Vf  the  Animal  Matters  contained  in  the  OJfeous 
Cavity  of  the  Cranium^  or  proceeding  from  it. 

1.  IN  the  twelve  preceding  articles,  we  have 
fpoken  of  the  different  liquid  and  folid  matters 
which  are  generally  diffufed  throughout  the 
whole  body,  and  which  conftitutc,  as  it  were, 
its  folid  elements.  In  the  prefent  article  we 
ihall  treat  of  the  matters  which  are  found  in 
the  cavity  of  the  cranium.  We  fhall  not,  how- 
ever, fpeak  of  the  membranes,  the  dura  mater^ 
the  pia  mater,  and  the  arachnoid  ;  nor  of  the 
fanguineous  veflels,  as  thefe  bodies  prefent 
pothing  different  from  what  has  been  fet  forth 
in  general  concerning  the  membranous  and 
vafcular  texture,  in  one  of  the  preceding  ar- 
ticle3.  We  fliall  treat  of  the  cerebral  matter, 
of  tlie  nervous  fluid,  of  the  liquor  of  the  ven- 
tii(  'es,  and  of  the  pineal  concretions  :  thefe  arc 
in  faft  the  four  fubftances  particularly  con- 
tained in  the  cranium,  and  which,  prefenting 
an  afpe6^,  a  ftru6lure,  or  phyfical  properties 
different  from  thefe  which  occupy  other  cavi- 
ties of  the  body,  confequently  deferve  a  par- 
ticular examination.  Two  of  thefe  matters 
belong  to  the  animal  liquids,  another  to  the 
foft  part^  and  the  laft  to  the  folids. 

Aectxox. 
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Section  I. 

Of  the  Cerebral  and  Nervous  Pulp. 

^.  THE  brain,  this  vifcus  fo  regularly  or-* 
ganized,  and  fo  voluminous  in  man,  in  whom  it 
exceeds  in  weight  the  relative  quantity  con- 
tained in  the  cranium  of  any  other  animal, 
is  furrowed  at  its  furface  into  a  multitude  of 
grooves,  elevated  into  protuberances  at  a  num- 
ber of  points,  prefenting  tortuous  inequalities, 
which  have  been  compared  to  the  inteftinal 
circumvolutions,  forming,  at  a  fmall  depth 
beneath  this  unequal  and,  as  it  were,  carved 
furface,  a  homogeneous  mafs,  of  a  grey  colour 
externally,  in  its  cortical  layer,  or  cineritious 
fubftance,  it  is  of  a  milk  or  ivory-white  colour 
in  its  interior,  prefenting  in  its  continuity  an 
admirable^  feries  of  forms,  of  colours,  of  pro- 
tuberant, rounded,  elongated  parts,  of  cords, 
^  cavities,  and  tubercles,  conftant  and  regular  in 
all  individuals.  This  organ,  which  the  anato- 
mifts,  and  efpecially  Soemmering  and  Vicq-d'- 
Azyr,  have  fo  well  defcribed,  without  however 
having  been  able  to  fay  any  thing  concerning 
the  ufes  of  all  its  very  diverfified  parts ;  this  ana- 
tomical and  phyfiological  enigma,  which  no 
naturalifts  has  yet  been  able  to  unravel,  re- 
prefentSi  a  kind  of  thick  pafte,  of  a  more  or  left 
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folic!  pulp,  divided  into  the  cerebrum  properly 
fo  called,  the  cerebellum,,  and  medullary  pro- 
longations, which  proceeding  from  thefe  two 
centres,  give  rife  to  the  medulla  oblongata^  to 
,  the  pairs  of  nerves,  and  to  the  fpinal  marrow. 
The  nerves  which  proceed  from  the  bafe  of 
this  vifcus,  and  thofe  which  pafs  from  the 
fpinal  marrow  to  diffufe  themfelves  throughout 
the  whole  body,  and  give  it  the  caufe  of 
motion  and  fenfation,  are  themfelves  real  cere- 
bral emanations,  covered  with  membranes  bor- 
rowed from  the  membranes  of  the  medulla 
itfelf,  from  which  they  detach  themfelves,  and 
relinquiih  them  where  they  enter  the  parts  to 
which  they  communicate  the  powers  of  motioa 
and  fenfation.  * 

S.  The  curious  form  and  ftru^tui-e  which  this 
vifcus  exhibits,  its  flze  and  quantity  corref- 
ponding  with  the  intellectual  faculties  of  the 
animal,  the  fenfes  which  are  contiguous'  to  it, 
and,  'as  it  were,  its  neareft  appendages,  the  in- 
ternal fenfation  which  apprifes  every  one  that 
the  confcioufneft  of  his  actions,  his  defires,  bis 
will,  the  exercife  of  all  the  faculties  of  his 
mind  refer  themfelves  to  the  interior  of  his 
head  ;  the  Icfion  of  the  function  of  the  nerves, 
of  motion,  of  fenfation,  even  of  thought,  the 
niadnefs,  the  fatuity  which  conftantly  accom- 
pany morbid  changes  produced  around  or  in 
the  interior  of  the  cerebral  texture,  of  whatever 
nature  they  maybe;  the  lethargy,  the  imbe- 
cility, the  fatuity,  the  idiotifm,  which  are  the 
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confcquences  of  preflure  applied  to  thefe  or- 
gans— all  announce  tbat  the  brain  is  the  feat 
of  the  fenfations,  the  fenforium  commune,  the 
grand  focus  of  life,  and  the  general  fource  of  the 
funftions,  v^hich  are  called  animal  or  inteU 
leStuaL  .  The  anatomy  of  animals,  purfucd  in 
all  the  orders  of  thcfe  organized  beings,  from 
man  down  to  the  teftacea  and  worms,  confirms 
this  general  notion,  hy  fliowing  tlie  progreflive 
jdegradation  of  the  organization,  of  the  mafs, 
and  of  the  different  portions  of  this  vifcus, 
correfponding  with  a  kind  of  ftriking  precifion 
with  the  diminution  of  fenfibiHty,  of  intelli- 
gence, of  inftioiSl,  and  of  fenfitive  organs  in 
thefe  beings. 

4.  Incomprehenfible  to  the  moft  able  ana* 
tomifts,  who  have  heft  underftood  and  demon- 
ftrated  its  numerous  circumvolutions,  its  moft 
hidden'  ftrufture,  its  moft  delicate  parts,  thi3 
viibus  prefents  no  more  hold,  or  rather  it  aftbrda 
no  more  fatisfaftory  refults  to  the  chemift  than 
to  the  phyfiologift,  who  has  examined  only  its 
ftrufture.  The  one,  after  the  moft  perfevering 
labours,  is  no  lefs  aftonilhed  than  the  other,  at 
the  fmall  degree  of  relation  which  he  finds  be- 
tween his  refult  and  the  properties  of  this  living 
organ.  Few  learned  men  have  yet  occupied 
themfelves  with  the  analyfis  of  the  cerebral 
pulp,  or  medulla ;  and,  before  the  moft  moderii 
timeS;  they  had  not  even  the  curiofity  to  at- 
tempt to  inveftigate  its  nature  and  compofi- 
J^op;  there  were  fcrircely  more  than  a  few  fafts, 

borrowed 
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borrowed  from  the  art  of  cookery,  or  obfervcd 
in  the  proceffes  employed  by  anatomifts  for 
demonftrating  the  different  parts  of  the  brain, 
that  had  afforded  a  fuperficial  notion  of  its 
chemical  properties.  Garman  had  announced 
its  fmgular  prefervation  in  the  offeous  cranium 
of  buried  bodies.  Burrhus  had  compared  its 
texture  with  an  oil,  and  had  even  confidercd 
it  as  approaching  to  the  nature  of  fpermaccti.  . 
Citizen  Thouret  firft  defcribetl  a  feries  of  ex- 
periments upon  the  nature  of  the  medulla  of 
the  brain,  in  a  Memoir  publifhed  amongft  thofe 
of  the  Society  of  Medicine,  and  reprefented  it 
as  a  kind  of  faponaceous  fubftance,  compofcd 
of  an  oil  and  fixed  alkali.  I  publiflied,  in 
March,  1793,  in  the  Annales  de  Chimie,  tom. 
'XVI.  an  analyfis  of  the  human  brain,  and  of 
that  of  feveral  of  the  mammalia,  of  which  I 
fliall  here  prefent  a  notice. 

5.  The  human  brain,  which  I  fliall  take  as 
the  example  and  type,  frefh  and  cut  into  dices, 
placed  in  a  flafk  with  a  tube,  immerfed  under  a 
bell  glafs  full  of  water,  at  20  degrees  of  tem- 
perature, give  out  at  firft  fome  bubbles  of 
carbonic  acid,  but  it  afterwards  prefented  no 
gas  during  more  than  a  year ;  it  exhaled  a  bad 
fmell  without  experiencing  any  real  fermenta- 
tion, or  very  perceptible  alteration  in  its  fub- 
ftance, &c. 

Expofed  to  the  air,  at  a  temperature  exceed- 
ing 12  degrees,  the  brain  becomes  very  fetid, 
&ffumes  a  green  colour,  putrefies,  but  never^ 
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thelefs    acquires    acidity,    and    reddens    blue 
paper. 

Dried  on  the  water-bath  it  firft  coagulates,  a 
fmall  quantity  of  water  is  ieparatcd  froin  it, 
and  it  diminiilies  from  -f  to-f;  it  grows  lefs, 
becomes  yellow  ;  it  kneads  and  balls  under  the 
fingers.  When  afterwards  ftrongly  heated  in 
an  earthen  crucible,  it  exhales  ammonia,  fof- 
tens,  fwells,  becomes  brown  and  black,  melts, 
difFufes  thick  and  acrid  fumes,  inflames,  remains 
for  a  long  time  ignited  after  the  diminution 
and  ceffation  of  its  flame;  it  then  affords  ful- 
phureous  acids,  produced  by  the  combuftion  of 
the  fmall  quantity  of  fulphur  which  it  contains, 
melts  in  this  feemingly  coally  ftate,  acquires  a 
ropy  liquidity,  becomes  fixed  into  a  fort  of 
blackifh  and  brittle  bitumen,  and  affords  no 
trace  of  alkali  in  its  lixiviated  coal.  When  the 
dried  brain  is  treated  in  the  retort,  we  obtain 
from  it  water  charged  with  feveral  ammoniacal 
ialts,  a  confiderable  abundance  of  oil,  concrete 
carbonate  of  ammonia,  carbonated  and  ful- 
phurated  hidrogen  gas,  and  carbonic  acid.  We 
find  fome  traces  of  phofphates  of  lime  and  of 
foda,  but  no  free  in  its  coaL 

6.  The  cerebral  pulp  diluted  with  water,  and 
fufpended  in  it  lik^  a  thick  emulfion,  is  coagu- 
lated by  heat,  and  feparates  into  flakes  like 
milk  treated  with  an  acid.  The  liquor,  fepa- 
rated  from  the  flakes,  is  precipitated  by  lime-r 
water  and  by  the  calcareous  falts ;  it  become^ 
coloured  as  it  evaporates  ;  it  affords  phofphatc 
1  of 
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of  foda  by  cryftallization*     All  the  brains  of 
the    niamiDalia    and    birds^  prefent    the    fame 
character  of  being  diluted  in  water  by  tritu- 
ration,   and  Separating  from  it  in  coagulated 
flakes  by  the  adtion  of  heat.     This  ^fcus  and 
glairy   follition  froths   by  agitation,    and  re» 
fembles  a  ftrong  ley  of  foap  fo  nearly,  that  it 
might  be  miftaken  f6r  it  by  its  appearance.     A 
part  of  this  cerebral  matter  fufpended  in  the 
emulfive  form,  fwims  like  a  kind  of  cream  at 
the  furface  of  the  li((uor.     Alcohol  coagulates 
and  precipitates,  in  condenfed  flakes,  the  matter 
"bf  the  brain   thus  diluted   and   fufpended  iu 
^ater.  It  is  alfo  to  be  obferved,  that  this  liquor, 
of  an  emulfive  or  faponaceous  appearance,  does 
not  alter  the  vegetable  colours ;  the  acids  de- 
compofc  and  coagulate  it     The  cerebral  pulp, 
ever  after  its  cofition,  and  the  kind  of  hardnefs 
of  coagulation,  which  it  experiences  to  drynefs, 
when  heated  on  the  water- bath,  after  having 
fufiered  a  portion  of  this  liquid  to  efcape,  and 
having  affumed,  in  the  kind  of  drynefs  which 
it  acquires,  a  favv^n-colour,  whilft  it  is  reduced 
to  a  fourth  or  fifth  ofits  primitive  weight,  has 
notlofl;  all  its  attraftion  for  water;  it  may  ftill 
be  diluted  in  it  by  mere  trituration,  and  prefents 
a  yellowifti   emulfive  liquor,    which   indeed  is 
quickly  decompofed,    throws  down   flakes  of 
hardened  pulp,    and  retain  only  fome  fpluble 
falts. 

7.  The  brain  dried,  baked,  and  even  begin- 
ning to  roaft,  in  the  manner  of  thpfe  vegetable 
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fubftances  from  which  oil  is  obtained  by  pret- 
fure,  beiijg  placed  bet  wen  two  hot  plates  of 
ifon,  and  fubjeded  to  the  aftion  of  a  preft 
with  a  lever  a  metre  in  length,  and  moved  by 
two  men,  did  not  yield  a  fmgle  drop  of  liquid' 
oil.  This  experiment,  indicated  by  Burrhus, 
who  aflerted  that  he  had  extracted  a  concreli- 
cible  oil,  from  the  dried  brain,  had  no  fuccefs; 
and  there  is  reafon  to  believe,  that  this  author 
employed  brain  already  altered,  either  by  timCi 
or  by  the  proceffes  to  which  he  had  firft  fubf- 
je6led  it.  This  property  of  aflfording  a  concrete 
oil,  or  rather  of  having  almoft  its  whole  mafe 
converted  into  a  concrefcible  oil,  analogous  to 
fpermaceti,  is  however  acquired  by  the  cerebral 
pulp,  by  means  of  the  gradual  putrid  decom^ 
pofition  \Vhich  it  undergoes  in  buried  bodies^ 
This  is,  one  of  the  curious  obfervations  that 
were  made  by  Citizen  Thouret  and  myfelf  upon 
the  bodies  with  which  the  ground  of  tlie  buryt-  ' 
ing  place  of  the  Innocents  in  Paris,  was  filled 
to  a  great  depth.  They  all  prefented  in  their 
cranium  the  mafs  of  the  brain  leffetied,  con- 
trafted,  occupying  not  more  than  from  a  tenth 
to  a  fifteenth  of  the  volume  of  this  cavity,  fre- 
quently moving  freely  within  it,  of  a  much 
firmer  confidence  than  in  its  natural  ftate,  of  a 
blackifh  or  dark-brown  colour  in  its  interior 
part.  This  pulp,  thus  dried  and  hardened, 
prefenting  no  longer  either  the  external  form 
or  the  internal  appearance  of  the  brain  from 
^hich  it  had  its  origin^  was  brittle,  foftened 

^   under 
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tinder  the  finger,  was  difFufible  in  water,  ex- 
haling a  faint  difagreeable  fmell,  and  prefented 
all  the  chara6lers'of  an  ammoniacal  foap.  It 
afforded  by  the  acids  which  decompofed  it  a 
-  thick,  fatty,  oily,  fufible  precipitate,  which 
became  fixed  into  cry ftalline  laminse  by  cooling, 
was  foluble  in  alcohol,  and  in  fhort,  poffelTed  many 
properties  analogous  to  fpermaceti.  But  it  is 
very  evident  that  this  oily  matter  does  not 
cxift  ready  formed  in  the  brain,  and  that  it  is 
the  produ6t  of  a  feptic  alteration,  which  an- 
nounces indeed,  in  the  cerebral  pulp,  a  greater 
difpofition  than  in  many  other  animal  fub- 
ftances  to  acquire  this  form  and  this  character 
of  an  adipocirous  oil. 

8.  The  cerebral  pulp  being  diluted  in  water, 
and  mixed  with  fulphuric  acid,  coagulates  into 
takes,  which  may  eafily  be  feparated  from  it 
and  obtained  upon  the  filtre.  The  filtrated 
liquor  contains  a  fmall  quantity  of  animal  oil, 
which  burns,  is  decompofed,  and  precipitates 
Carbon  by  the  progrefs  of  the  evaporation. 
We  find  in  it  lime,  foda,  ammonia,  united  either 
in  part  or  wholly  with  the  fulphuric  acid  that 
has  been  added,  and  fi^e  phofphoric  acid.  The 
coagulated  matter  does  not  prefent  the  oily 
charaders,  but  thofe  of  a  concrete  albumen. 

Weak   nitric    acid    decompofes    the    brain 
in  the  fame  manner ;  the  concentrated  nitric 
iacid  immediately  coagulates    it,    difengaging 
from    it    azotic    gas,     produces    confidcrable 
Bf  cflfervefcence,  and  foam,  almofl  pro- 
duces 
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daces  inflammation.  It  leaves  to  a  coally, 
fwelled  and  voluminous  matter,  and  exhales  a 
mixture  of  nitrous  gas,  ca^rbonic  acid  gas,  and 
ammoniacal  gas.  We  find  phofphate  of  lime, 
pxalate  of  lime,  and  oxalate  of  foda  in  the  ley, 
and  in  the  aflies  of  the  coal  obtained  by  thh 
(Experiment. 

Muriatic  acid  poured  upon  the  human  byain, 
diluted  in  water,  feparates  from  it  coagulated 
flakes  which  fwim.  at  the  furface.  The  liquor 
cleared  by  repofe,  and  feparatcd  from  the  coa- 
gulum  by  the  filtre,  being  evaporated  by  a 
gentle  heat,  affords  tranfparent  pellicles  which 
t>lacken  at  the  end  of  the  operation  :  we  extraft 
from  it  by  the  fame  evaporation,  and  by  abforb- 
ing  the  excefs  of  acid  by  means  of  ammonia, 
foda,  lime,  and  phofporic  acid,  united  partly 
with  each  other,  and  partly  with  the  muriatic 
acid.  The  coagulated  and  dried  part  is  about 
a  tenth  or  twelfth  of  the  original  weight  of  the 
brain  employed  ;  it  prefents  all  the  properties  of 
a  concrete  albuminous  matter. 

9.  The  leys  of  cauftic  fixed  alkalis  aft  pow- 
erfully upon  the  cerebral  pulp.  This  adioa 
takes  place  even  in  the  cold :  much  caloric  and 
ammonia  are  difengaged.  This  laft  effeft,  which 
is  obferved  even  upon  frefh  brains,  prefents 
itfelf  even  with  fuch  as  are  already  acrid.  The. 
medullary  pulp  becomes  greyifh,  and  fometimes 
of  a  light  rofe  colour.  When  its  folution  is 
effeded  by  heat,  it  comports  itfelf  like  a  foap. 
This  cfFeft  refembles  what  has  been  ftated  clfe- 
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where  concerning  the  a^ion  of  the  alkalis  upon 
the  animal  fubftanccs  in  general,  and  it  dependi 
upon  the  alteration  which  the  albuminous  ce* 
rebral  fubftance  experiences  at  the  very  mo- 
ment of  the.  mixture.  The  opofite  efFedls  qf 
oils  heated  with  the  fubftance  of  the  brain  i» 
fufficiently  known,  as  this  is  an  experiment 
which  is  conftantly  made  in  boiling  and  frying 
this  alimentary  fubftance  in  oil ;  one  part, 
nearly  the  half,  diffolves  and  gives  to  the  fixed 
oil  a  pretty  ftrong  confiftence :  the  other  dries, 
contradts,  coagulates,  bakes,  and  affumes  a 
denfity,  an  agreeable  tafte,  with  an  infolubility 
which  it  did  not  poflefs  before^ 

10.  The  aftion  of  alcohol  upon  the  cerebral 
pulp,  deprived  of  a  great  part  of  its  water  by 
deficcation,  is  one  of  the  moft  Angular  pheno- 
mena which  this  fubftance  has  prefented  to  me. 
When  treated  four  times  in  fucceffion  with 
twice  its  weight  of  well  reftified  alcohol,  and 
by  an  ebullition  of  a  quarter  of  an  hour  each 
time,  in  a  mattrafs  with  a  long  neck  provided 
with  a  grooved  ftopper,  in  order  that  as 
little  alcohol  as  poffible  may  be  loft,  the  three 
firft  portions  of  alcohol  decanted  boiling,  de* 
pofited  by  cooling  brilliant  laminae  of  a  yellowilb 
white  colour,  lefs  in  quantity  each  time;  the 
fourth  fcarcely  depolited  any  thing.  The  cere- 
bral matter  loft -f  of  its  weight ;  and  I  obtained 
in  all,  by  the  fpontan^eous  depofition  and 
by  the  total  evaporation  of  the  alcohol,  -f  and 
a  Ijalf  of  oeedled  cryftals,    of  l^rgc  plates, 
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or  ef  granulated  or  more  condenfed  matter. 
There  were,  as  is  evident,  -f-  and  a  half  loft  in 
water  volatilized  with  the  akohol.  This  cryfr 
tallized  fubftance,  of  a  fatty  appearance,  be- 
came agglutinated  into  a  pafie  under  thefinger; 
it  did  not  melt  in  the  heat  of  boiling  water,  but 
was  nierely  foftened.  At  a  higher  temperature, 
it  fuddcnly  acquired  a  blackifliryellow  colour, 
and  exhaled  during  its  fufion  an  empyreumatic 
and  ammoniacal  odour.  It  had  therefore  no 
real  analogy  M^ith  fpermaceti,  which  melts  be- 
tween 32  and  35  degrees,  nor  with  the  fat 
luatter  of  putrefied  bodies,  which  melts  at  28 
degrees;  it  feems  more  to  refemble  the  fat  la- 
mcHated  cry41:als  contained  in  the .  biliary  cal- 
culi, which  do  not  foften  even  at  90  degrees 
of  Reaumur's  fcale.  This  latter  fubftance 
does  not  become  either  ammoniacal  or  empyr 
reumatic  at  tliis  temperature,  like,  the  cryftal- 
line  cerebral  oil  extracted  by  alcohol.  - 

11.  I  muft .  here  obferve  that  the  portion  of 
tliis  concrete  oil,  Separated  from  the  alcohol 
which  had  diffolved  it  by  evaporation  in  the  fun, 
and  which  had  formed  itfelf  into  a  granulated 
pellicle  at  its  furface,  in  confequence  of  the  par- 
ticles being  rapidly  attracted  towards  thofe  placed 
in  the  centre  ;  prefented  fome  properties  modi^r 
fied  in  a  different  manner  from  thofe  of  the 
portion  of  the  fame  oil  depofited  fpontaneouily 
by  the  cooling  of  this  alcoholic  folution*  It 
was  a  little  more  abundant  than  the  firft,  of  a 
deeper  yellow  colour,  having  a  very  marked 
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Section  II. 

Of  the  .Nervous  Fluid. 

»  '  '  ■ .  •        ■ 

13. 'MOST  phyfiologifts  adipit  a  very  light 
and  very  moveable  fluid,  almoft  to  be  compared 
with  the  eledric  or  magnetic  fluid,  which  they 
believe  to  flow  by  the  impulfe  of  tlie  will  or  of 
any  irritation    from  within  the  brain,  or  the 
cerebellum,    or    the    medulla  ;  oblongata,    or 
the   fpinal   marrow  into  the  nerves ;  and  the 
ufe  of  which  they  confider  to  be  that  of  con- 
veying   the    caufe   of   motion   and   fenfation. 
They  cannot,  however,  give  any  other  proofs 
of  its.exiftence  than  the  diminution  or  ceffatiou 
of  the  nervous  aftion  in  confequence  of  liga- 
tures applied  to  the  nerves,  or  of  a  compreflion 
which  they  imagine  muft  impede  or  flop  the 
motion  of  this  fluid.     There  is    no  cavity  in 
the  nervous  chords ;  we  fee  in  them  no  other 
matter  than  the  medulla  which  occupies  their 
centre,   and  a  mucous   liquor  which  moiften3 
their  membranes.     This  diflficulty  vaniflies  with 
thofc  who  reprefent  this  fluid  as  poflefling  a 
tenuity  fuperior  to  that  which  is  known  in  any 
of  the  vifible  animal  fluids  :  it  not  only  efcapes 
our    fenfes,    but   the    imagination    itfelf  can 
fcarcely  comprehend  its  velocity. 
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14.  In  admitting  this  fluid,  it  muft  be  fup- 
pofed  to  have  either  two  oppofite  kinds  of 
inotion,  which  is  difficult  to  be  conceived  in  the 
fame  nerves  ;  or  elfe  two  kinds  of  nervous 
channels, the  one  carryingthe  fenfitive  fluid  from 
the  organs  of  the  fenfes  afFeded'  from  without 
into  the  brain,  the  feat  of  the  fenforium  com" 
muney  the  others  conveying  it  from  the  brain 
into  the  vifcera  and  the  mufqles,  in  order  to 
carry  into  them  the  principle  of  life  and  of  in- 
dependent motion,  which  is  fupported  in  the 
former,  and  the  command  of  the  will  which  fo- 
licits  and  provokes  it  in  the  latter.  It  muft 
moreover  be  admitted,  that  this  nervous  fluid 
can  follow  only  a  fingle  courfe,  whether  in  one  or 
'in  the  other  of  thefe  channels,  for  it  cannot 
return  againft  itfelf,  and  confequently,  it  would 
appear  to  be  diffipated  after  its  efFe6l  has  been 
produced,  which  .accords  with  its  extreme  te- 
nuity and  the  great  velocity  of  its  motion.  It 
is  undoubtedly  on  account  of  thefe  difficulties 
that  fome  phyfiologifts  have  denied  the  exift- 
ence  of  that  fluid  which  others  had  c^Wtdanimal 
fpirits,  and  that  they  have  thought  they  could 
explain  the  functions  which  were  attributed  to 
it,  either  by  a  rapid  impulfe  communicated  ta 
an  uninterrupted  globular  texture  in  the  brain 
and  the  nerves,  .or  by  a  vibration  excited  on 
the  filaments  of  thofe  organs.  In  faft,  thefe 
two  hypothefes  are  attended  with  no  lefs  diffi- 
culty than  that  of  the  exiftence  of  a  fluid,  fince 
they  fuppofc  a  tenfion,  a  rigidity,  or  folidity  in 
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the  nervous  fibres,   which  the  mod  fimple  ob- 
fervation  leads  us  to  rejeft. 

15,  No  experiment,  nor  fafcl,   can  throw  the 
fmalleft  light  upon  or  give  the  moft  fimple  no- 
tion of  the  nature  of  the  nervous  fluid.  It  is  in- 
tirely  and  perfeftly  unknown  to  thofe  who  admit 
it,  and   who  have  no  doubt  of  its  exiftence. 
It  has  been  fuppofed  to  be  the  feme  witli  the 
electric  fluid,  but  the  nerves  exhibit  no  fign  of 
eleftricity ;    and  though  fome  experiments  feem 
to  prove,  that  after  death  they  are  very  good  elec- 
tric conduftoi-s,  none  can  lead  us  even  to  fufped 
its  exiftence  in  the  nervous  fyftem,  and  its  paf- 
age,'  as  well  as  its  accumulation  in  the  different 
regions  of  that  fyftem.     To  admit,  fince  the  dif- 
covery  of  Galvani  refpefting  metallic  irritationi 
a  particular  fluid  different  from  the  preceding, 
of   which     the  brain  fhould  be  the   refervoii*, 
and  the  nerves  its  different  dufts,  would  b6  the 
fabrication    of  an    hypothefis    deflined   to  be 
inceffantly     overturned    by     new    refearches. 
Some  have  fuppofed  the  nervous  fluid  to  be  a 
gas,  more  efpecially  oxigen  gas;  but  it  would 
require  hollow  tubes  to  condu6l  it,  and  nothing 
of    this  kind  is  known  either  in  the  brain  or 
in  the  nerves.     It  mufl  therefore  be  admitted, 
that  we  are  abfolutely  ignorant  of  what  the 
nervous  fluid  may  be,  as  well  as  of  the  general 
mode   in    which  the  a6lion  of  the  brain  and 
of  the  nerves  confifts. 
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Section  IIL 
Of  the  Fluid  of  the  Ventricles  of  the  Brain. 

16.  IN  the  ventricles  of  the  brain,  as  well 
as  between  its  membranes  and  its  furface,  is 
found  a  flightly  vifcous  fluid,  which  incef- 
fantly  exudes  from  the  arterial  extremities, 
.which  lubricates  and  foftens  the  furfaces  between 
which  it  exifts,  and  prevents  them  from 
forming  adhefions  with  each  other,  as  is  alfo 
f6und  in  all  the  other  cavities  between  the 
furfaces  of  the  membranes  of  the  body.  Au- 
thors improperly  call  it  a  vapour.  It  is  incef- 
fantly  fucked  up  by  the  abforbent  veffels,  or 
by  the  veins.  It  fometimes  accumulates  and 
forms  dropfies  of  the  head  of  different  kinds. 
A  (imilar  liquid  exifls  in  the  middle  cavity  of 
the  fpinal  marrow  and  between  its  membranes. 
This  humour  does  not  appear  to  differ  from 
that  which  lubricates  all  the  membranous  ca- 
vities of  the  human  body  in  general,  and  of 
which  I  have  already  fpokeq.  It  is  a  mucofo- 
gelatinous  liquid,  more  or  l^fs  albuminous,  and 
containing  fome  faline  matters.  It  is  the  fame, 
matter  which  filtrates  between  the  fibrous  faf*- 
ciculi  of  the  cerebral  medula,  and  renders 
them  foft  and  pulpy. 

• 
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Section  IV. 

Of  the  Pineal  Concretions. 

17.  EVERY  anatomift  knows  that  the  pi- 
neal gland,  the  ufes  of  which  are  abfolutely  un- 
known, frequently  contains  in  the  interior  of 
its  pulp,  two  or  three  fmall  hard  concretions^ 
which  are  found  in  it  by  crufliing  this  glandu- 
lar body  between  the  fingers.  Thefe  concretions 
are   to  common,   that   very   lew    brains    are 
opened   in  the  anatomical   theatres  ^  in  which 
they  are  not  met  with.     They  are  generally  ib 
fmall  and  fo  light,  that  it  is  neceflary  to  colledk 
feveral  of  them  together,  in  order  to  be  able 
to  examine  them.     About  twenty  of  them  are 
required  to  form  a  gramme.     They  are  irregu- 
larly rounded  bodies,  with  afperities  and  points 
at  their  furface,   never  fmooth  and  poliihed.    I 
iiave  found  them  to  be  compofed  of  phofphate 
of  lime  united  -to  aboutone  third  of  their  weight 
of  gelatinous  matter.     As  the  calculi  of  the 
pineal  gland    are  fo  frequent  in    the  human 
Ibrain,  and.  as  they  do   not  appear,  to   produce 
4ifeafes,  they  may  be  confidered  almoft  in  the 
light   of    natural    concretions,    or  depofitions, 
the  formatiojn  of  which,  in  thisfingle  region  of 
the  brain,  is  indeed  a  fingular  phenomenon,   the 
caufe  of   which    defeives    to  be   inveftigated 
by  anatomrfts. 
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Article  XIV. 

Of  the  Liquids  peculiar  to  the  Eye;  of  the 
aqueouSy  vitreous  and  cr^alline  Humours, 
and  of  the  Tears. 

1.  THOUGH  I  here  indicate  in  particular, 
ais  humours  of  the  eye,  thofe  only  which  are 
known  by  the  name  of  aqueous,  vitreous,  and 
tryftajline  humours,  and  tears ;  this  admirable 
organ  contains  alfo  feveral  other  liquid,  foft, 
or  folid  fubftances,  which  would  deferve  a  par- 
ticular examination,  but  with  which  chemiftry 
has  not  yet  been  occupied.  We  are  entirely 
ignorant  of  the  nature  of  the  black  pigmentum; 
of  the  choroid,  which  appears  to  be  carbon; 
of  the  foft  and  tranfparent  pulp  of  the  retina, 
the  principal  feat  of  vifion,  and  which  is  cer* 
tainly  not  a  fimple  albuminous  humour,  as  its 
afpeft  feems  to  announce ;  of  thofe  hard  and 
thin  membranes  which  form  the  fhcU  of  the 
eye;  of  that  brilliant,  pearly,  gold-coloured 
lining  which  invefts  the  internal  furface  of  the 
globe  of  the  eye.  We  have  fcarcely  yet  occupied 
ourfelves,  or  tofpeak  more  properly,  we  have  as  yet 
only  fome  preliminary,  and  as  it  were  provide  nary 
notions  of  the  vitreous,  aqueous,,  and  cryftal- 
line  humours,  according  to  the  experiments  of 
Petit  and  Cbrouet,  who  have  publiifhed  a  Differ- 
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tation  upon  the  humours  of  the  eye.    The  tears 
are  a  little  better  known. 

2.  The  aqueous  humour  is  contained,  in  the 
proportion  of  from  a  quarter  to  a  third  of  a 
gramme,  in  the  two  chambers  of  the  eye,  the 
anterior  and  the  pofterior,  between  the  furface 
of  the  tranfparent  cornea  and  the  cryftalline 
humouf.  It  is  feparated  l:y  the  arteries  of  the 
ciliary  procefs  and  of  the  iris ;  it  runs  out  in  part 
by  the  pores  of  the  cornea,  A\4iere  it  is  taken  up 
again  by  the  abforbent  veffels.  Its  renovation 
is  fo  prompt,  that  after  it  has  been  evacuated 
in  the  operation  of  the  cataraft  by  the  aper- 
ture made  in  the  cornea,  it  is  renewed  and 
diftends  this  membrane  within  twenty-four  or 
thirty-fix  hours.  Halloran  has  feen  a  gramme 
and  one- third  of  it  flow  in  twelve  minutes  from  a 
wound  in  the  eye.  Bertrandi  thought  it  was 
lighter  than  water,  in  the  proportion  of  975  t(> 
1000 ;  but  there  is  reafon  to  believe  that  this 
is  an  error.  It  is  perfe6tly  tranfparent,  has  a 
flightly  faline  tafte,  and  a  veiy  great  liquidity. 
It  evaporates  intirely  and  without  refidue.  The 
acids  and  alcohol  do  not  efFe6l  its  coa&:uIa- 
tion ;  the  nitric  acid,  the  nitro-muriatic  acid, 
and  efpecially  the  oxigenated  muriatic  acid, 
have  the  property  of  rendering  it  a  little  turbid. 
Though  little  charged  with  animal  matter,  it 
putrefies  and  exhales  a  bad  fmell.  We  find  in 
it  alfo  fome  traces  of  alkaline  i)hofphates,  of 
foda,  and  of  muriate  of  foda.  Its  ufe  is  to  dif- 
tend  the  cornea  and  fupport  its  rounded  form, 
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and  retain  the  cryftalline  and  the  vitreous  humour^ 
in  their  pofition.  It  fometimes  accumulates 
to  fuch  a  degree  as  to  puih  the  cornea  before  it 
im .  a  hideous  manner  in  the  hydrophthahnia : 
it  isTeemingly  gelatinous  in  the  tortoife  and  in 
fome  fi  flies. 
.  .  5.  Scarcely  any  thing  has  yet  been  faid  con- 
cerning the  nature  or  the  compofition  of  the 
vitreous  humour;  it  derives  its  name  from  its 
tranfparency  and  its  afpeft,  which  refembles 
melted  glafs.  .  Inclofed  in  membranes,  or  very 
clofe  membranous  cells,  it  occupies  all  the  bot« 
torn  of  the  globe  of  the  eye  from  the  pofterior 
fiir&ce  of  the  cryftalline  to  the  furfece  of  the 
retina;  it  is  flightly  reddifh  in  the  foetus^  and  is 
never  known  to  become  opaque  in  old  age.  The 
exafl  degree  of  its  denfity  ia  not  known;  but 
it  is  known  to  be  fuperior.to  that  of  the  aqueous 
liumour,  and  inferior,  to  ihat  of  the  cornea. 
Wintringham  found  it  relatively  to  water,  as 
10024  to  10000.  Its  quantity  is  confiderable, 
for>  according  to  Petit,  1  who  has  given  both 
in  the  Memoirs  of  the  Academy  of  Sciences,  of 
Paris,  for  1728,  and  in  particular  letters,  an 
exaft  defeription  of  the  parts  and  of  the  hu- 
mours of  the  eye,  it  conftitutes  of  itfeif  more 
than  two- thirds  of  the  weight.  Some  of  its  chc- 
jnical  properties  have  been  indicated  by  Petit, 
Chrouet,  Mauchart,  and  Zinn.  It  does  not 
coagulate  in  boiling  water ;  it  is  evaporated  in- 
.  tirely  by  the  fire ;  it  contains  but  very  little 
ialt  and  earth  ;  the  powerful  acids  and  the:  fixed 
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alkalis  render  it  a  little  turbid.  It  become* 
glutinous,  thick,  even  concrete,  and  more  or 
lefs  opaque  in  fome  difeafes,  efpecially  in  the 
glaucoma.  '  Duhamel  faw  it  once  fenfibly 
reddened  in  an  animal  to  which  he  adminiftered 
madder.  * 

Boerhaave  obferved  already  long  ago,  that  a 
wound  made  into  the  vitrtcous  fubftancc  fuflFcred 
the  humour  of  this  fubftance  to  run  out  only 
in  a  fucceflive,  gradual  manner,  drop  by  drop, 
whence  he  concluded  that  this  humour  was  con^ 
'  tained  in  numerous  cells  communicating  with 
each  other,  narrower  in  the  interior  aqd  wider 
■at  the  outer  part  of  this  body,  to  which  its 
apparent  vifcidity  is  owing ;  for  when  wc 
-fufpend  a  vitreous^  humour  by  a  thread  over  a 
veffel,  in  proportion  as  tlie  humour  runs  out, 
the  fpiall  divifioris  of  tlie  membrane  contrail, 
difappear  by  approa'ching  each  other,  and  the 
liquid  collefted  is  as  thin  and  as  fluid  as  water. 

4.  The  cryftalline  lens,  feated  in  the  ianterior 
foffa  of  the  vitreous  fubftance,  and  inclofed  in 
its  particular  capfulcj-  is  an  almoft  folid  or 
femi-concrete  body,  like  a  very  thick  jelly,  of 
a  lenticular  form,  the  form,  the  curvature;  and 
the  internal  ftrudture  of  which  have  beencare- 
,  fully  inveftigated  and  defcribed.  It  has  a  dia- 
meter of  about  four  lines  in  man,  ^nd  the 
average  amount  of  its  weight  is  a  quai-ter  of  a 
gramme.  It  is  heavier  than  water,  and  finks  to 
the  bottom  of  this  liquid.  Very  foft  in  the 
fatus,  it  grows  hard  in  old  perfons,  and  by  the 
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pTogrefs^of  age  it  gradually  paffes  from  a  per- 
fe&ly  colourlefs  and  tranfparent  ftate  into  a 
yellowifh  colour,  lik^  topaz  or  amber,  with  a 
flight  obfcurity.  It  is  very  eafy  to  be  cut 
or  div'ided  ;  preffure  bruifes  and  extends  it, 
and  feparates ,  the  greater  part  of  its  parti- 
cles. . 

-  It  has  long  been  known  that  it  is  fufceptiblc 
of  becoming  opaque,  cartilaginous,  offeous, 
and  even  of  an  almoft  ftony  hardnefs.  The 
example  of  fried  fiihes  ihows  us  that  the  cryf- 
*alline  lens  becomes,  concrete  by  the  aftion  of 
heat ;  that  it  is  rendered  white  and  friable,  like 
^t  kind  of  foft  plafter;  that  it  feparates  into*  con- 
centric plates,  which  are  eafily  divided  into  a 
hundred;,  and  that  thefe  plates  are  formedof  fibres 
intertwifted,  or  rolled  up  in  fpiral  windings.. 

•  Chrouet,  lA  his  hiftory  of  the  humours  of 
the  eye,  aflures  us  that  the  <;ryftalline  affords 
oil  and  amtnoniacal  fpirit  in  great  abundance 
by  the  aftion  of  fire.  Twdnty-tbur  grammes  of 
'thii- b6dy  diftilled,  afforded  him  two  grammes 
And  a  quarter  of  infipid  water,  eight  grammes  of 
ammoniaqal  water,  a  third  of  a  gramme  of 
concrete  carbonite  of  ammonia,  a  httle  lefs 
than  three  grammes  of  very  fetid  oil,  and  eight 
grammes  of  coal,  the  incineration  of  which 
left  a  gramii'ie  ^nd  a  half  of  aflies  without  fixed 
fait  or  alkali. 

'  The  cryftalline  becomes  opaque  by  coc- 
tion  in  boiling  water,  by  tlie  a6lion  of  the  acids, 
^nd  by  alqohol.  It  feems  to  be  formed  of  a  thick, 
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albuminous  and  concrefcible  matter  with  a fior^ 
tion  of  gelatin.  No  exa£l  analyfis  has  yet  beat 
made  of  it  i     i: 

5.  The  tears  are  fecreted  by  a  conglomerate 
gland,  lituated  in  a  depreiTion  at  the  external 
and  fuperior  angle  of  the  orbit,  and  they  are 
difcharged  by  fix  or  feven  open  dn&s  in  the 
conjunction  over  the  margin  of  the  uj>per  eye- 
lid, whence  they  flow  along  the  eye  to? 
wards  the  jiunfla  lacrymalia.  They  have  not 
been  the  obje6l  of  a  connefted  feries  of  re- 
fcarches.  They  had  been  reprcfented  as  a  iu. 
ther  faline  aqueous  Hquor,  affording  fcanjdy 
any  refiduum  by  evaporation ;. and  Pierre  Petit, 
in  his  curious  treatife  on  the  tears,  being  in- 
tirely  occupied  with  their  origin  and  .tfacir 
relations  with  the  paffions,  had  fcarccly  faid 
any  thing  concerning  their  nature.  The  illuf- 
trious  Haller  complained  of  this  want  of  fads 
in  his  great  phyfiological  work;  he  contented 
himfelf  with  quoting  fome  rare  examples  of 
faline  cryftals  which  they  had  exhibited  t^ 
Bruckman,  of  thofe  of  an  auftere  acid  tz&e, 
which  Schaper  had  obferved  in  an  ophthalmia 
of  the  blood  which  frequently  is  mixed  with 
them,  of  the  fweet  quality  which  had  been 
found  in  them  in  fome  difeafes.  Several  fortu- 
nate opportunities  for  procuring  them  having 
prefented  themfelves  to  Citizen  Vauquelin  and 
myfelf,  in  1791,  we  made  them  the  particular 
obje6l  of  our  refearches;  and  we  have  publiflied 
upon  the  Analyfis  of  this  humour,    in    the 
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Annales  de  Chemie,  for  Auguft  of  the  fame 
year,  a  Memoir  of  which  I  am  now  about  to 
prefent  the  refults. 

6.  We  procured  tears  in  fuffieient  abundance 
to  be  able  to  make  them  the  fubje6t  of  our 
experiments,  either  from  perfons  fubjed  to 
peeping,  who  confented  to  coiled  them  in 
fmall  glafs  veffels,  or  by  caufmg  them  to  flow 
in  unufual  abundance,  by  means  of  mechanical 
irritation  applied  to  the  noftrils,  or  by  the  effeft 
of  cold,  which  increafes  their  difcharge  in  fome 
individuals.  This  humour  is  as  clear  as  water, 
without  fmell,of  afaline  tafte,  andof  a  weight 
little  fuperior  to  that  of  diftiHed  water.  It 
turns  the  paper  tinged  with  mallows  or  violets 
green,  without  this  colour  being  diflip^ted  in 
the  air;  a  proof  that  it  proceeds  from  the  aftioa 
of  a  fixed  alkali.  When  heated,  it  prefents 
at  its  furface  many  permanent  bubbles,  like  a 
mucous  liquor ;  evaporated  to  drynefs,  it  leaves 
at  moft  0,04  of  a  dry  and  yellowilh  refiduum  of 
an  acrid  tafte.  In  clofe  veffels  it  affords  much 
water,  fome  traces  of  oil  and  of  ampionia,  and 
a  very  faline  coal.  The  incineration  of  the 
produfl;  of  the  fpontaneous  evaporation  exhi- 
bited to  us  muriate  of  foda,  carbonate  of  foda, 
very  little  pliofphate  of  foda  and  phofphate  of 
lime. 

7.  Tears  expofed  to  hot  and  dry  air,  in  a  flat 
veffel,  become  thick  pretty  quickly  ;  they  be- 
come vifcid  and  ftriugy,  without  lofiug  their 
tranfparency ;   affuminga  yellowiih  and  fome- 
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times  a  green  colour.  They  afford  cubic 
cryftals,  which  alcohol  diflblves  without 
attacking  the*  mucous  and  thick  part ;  thefe 
cryftals  turn  paper  ftained  with  mallows  green, 
and  announce  an  excefe  of  alkali.  Water  which 
diflblves  immediately,  in  every  proportion, 
and  dilutes  the  lacrymal  humour  in  its  natu- 
ral ftate,  does  not  operate  in  the  fame 
manner  upon  this  humour  when  thickened  and 
becom^e  ftringy  by  expofure  to  the  air.  It 
remains  fufpended  in  the  water  like  a  glairy 
matter,  or  elfe  diflblves  very  flowly ;  for  the 
water  froths  by  agitation,  after  having  re- 
mained a  long  time  upon  this  matter.  This  is 
an  inftance  in  which  the  contact  of  the  air  dc- 
prives  an  animal  matter  of  its  folubility  in  water. 

The  alkaline  folutions,  which  have  no 
fenfible  aflion  upon  the  pure  tears,  quickly 
diflblve  tears  that  have  been  thickened  by 
expofure  to  the  air,  and  reftore  them  to  their 
original  fluidity  and  traniparency. 

Lime-water,  the  folutions  of  barites  and  of 
fl:rontian,  produce  no  efft&  upon  the  tears  at 
the  moment  of  their  difcharge ;  but  when  they 
have  been  for  fome  time  expofed  to  the  air, 
they  render  thefe  liquors  turbid,  and  afibrd  very 
fenfible  precipitates  of  earthy  carbonates.  This 
phenomenon  proceeds  from  the  circumftancethat 
the  tears  contain  a  fmall  quantity  of  pure  foda, 
which  attra6^ing  the  atmofpherical  carbonic 
acid,  and  pafling  gradually  by  the  contaft  of 
the  air  into  the  ftate  of  alkaline  carbonate,  be- 
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comes  thus  fufceptible  of  being  decompofed  by 
the  folutionsofthe  three  earths,  whofe  attra6ition 
for  carbonic  acid  is  ftrongcr  than  that  of  the 
foda.  Alcohol  forms  very  fenfible  white  flake? 
in  the  tears,  and  retains  the  moft  of  their  falt^ 
in  folution. 

8.  No  acid  has  any  adion  upon  the  tears  at 
the  moment  of  their  difcharge,  whea  they 
have  not  yet  experienced  any  alteration.  No 
other  change  takes  place  in  them,  than  the 
faturation  of  the  foda  which  they  contain  :  fo 
that  the  fmalleft  quantity  of  acid  is  fufficien^ 
to  prevent  their  turning  the  mallows-paper 
green.  The  refiduum  of  their  fpontaneous 
evaporation  comports  itfelf  differently  with 
the  acids.  A  drop  of  concentrated  fulphu- 
ric  acid  thrown  upon  this  refiduum  produce$ 
a  very  fenfible  effervefcencc,  accompanied 
with  a  white  vapour ;  muriatic  acid  and  car- 
honic  acid  are  tlifengaged  at  the  fame  time, 
which  announces  the  decompofition  of  the 
muriate  of  foda  contained  in  this  fluid,  and  of 
the  carbonate  of  foda  which  is  formed  in  it  by 
expofure  to  the  air.  The  muriate  and  acetous 
acids,  on  the  contrary,  produce  only  a  flight 
cfFervefcence  with  this  fpontaneous  refiduum  of 
the  tears,  becaufe  they  decompofe  only  the 
carbonate  of  foda,  and  difengage  only  the 
carbonic  acid. 

9.  The  oxigenated  muriatic  acid  is  one  of  the 
re-agents  that  have  given  us  the  moft  light 
refpeding  the  nature  of  the  tears.     We  already 
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know  from  a  fafl,   which  cannot  cfcapc  our 
obfervation  in  a6live  laboratories,  that  the  con- 
ta6l  of  the  oxigenated  muriatic  gas  thickens  the 
lacrymal  humours  to  fuch  a  degree,  as  to  render 
the  motion  of  the  eye-lids  upon  the  ball  of  the 
eye  difficult  and  painful.     When  liquid  oxige- 
nated  muriatic  acid  is  poured  upon  tears  at  the 
moment  when  they  have  been  difchargcd  from 
the  eye,    a  flight  coagulation  takes  place  in 
this  liquid ;    flakes  are  precipitated,    at   firft 
white,  which  are  quickly  turned  yellow  by  a 
larger  proportion  of  acid.      In  proportion  as 
they  are  formed,  the  ox igenated  muriatic  acid 
lofes  its  harfli  fmell ;  whence  we  fee  that   it 
yields  its  oxigen  to  the  animal  matter.     It  can- 
not be  doubted,   that  what  here    takes  place 
rapidly,  is  effe6led  in  a  gradual  manner  upon 
the  tears' by  the  conta6l  of  the  air;  that  in  both 
cafes  the  fixation  of  the  atmoipheric  oxigen  is 
alone  to  be  confidered  as  the  caufe  of  the  thicken- 
ing and  the  formation  of  a  white  and  feemingly 
puriform  matter,  which  takes  place  in  the  nafal 
fac,  when  the  tears  remain  in  it,  obflrufted  by 
any  impediment.  .  A  flight  compreflion,  to  the 
application  of  which  perfons  fubjed  to  obftruc- 
tions  of  this  fac   are  incited   by  an   itching 
fenfation,  caufes  this  thick  yellowifli  matter  to 
iflue  out  from  the  pimAa  lacrymalia,  in  fraall 
cylinders  or  elongated  drops,  more  or  lefs  folid, 
moulded    by  the  branches   of   the    lacrymal 
fvphons.     We  mufl;  add  indeed  to  this  aftion 
of  the  atmofpheric  oxigen,  the  evaporation  of 
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the  water  as  a  caufe^f  this  thickening;  for  we 
were  convinced  by  ^  fubjeft  afflifted  with 
an  obftruftion  of  the  nafal  fac,  that  he  could 
extrafl  four  "times  as  much  humour  frona  this 
diftended  fac  by  preffing  it  Out  every  hour,  thau 
by  foliciting  its  difcharge  every  four  hours.  The 
fame  infpiffation,  proceeding  from  the  abforp- 
tion  of  the  air  by  the  tears  and  the  evaporation 
of  their  water,  gives  rife  to  thofe  fmall  clotg 
of  thick,  yellowifli,  and  concrete  humour,  which 
are  formed  during  fleep,  round  the  lacrymal 
caruncles. 

10.  It  refults  from  tliis  analyfis  that  the  tearjr 
are  formed  of  a  large  quantity  of  water,  which 
holds  in  its  folution  an  animal  mucilage,  not  al- 
buminous, becaufe  the  fjmple  acids  do  not  co- 
agulate it,  but  of  a  gelatinous  nature,  and  feveral 
falihefubftances,  muriate  of  foda,pure  foda,  phof* 
phate  of  foda,  and  phofphate  of  lime.  The  two 
laft  are  lefs  perceptible  than  the  two  firft. 
One  of  the  chara6ters  that  moll  emipently  dif^ 
tinguifh  this  animal  matter,  is  the  property 
which  it  poffeffes  of  rapidly  abforbing  oxigen, 
and  of  forming  liiick,  concrete,  infoluble  fiake& 
Though  it  contains  the  muriate  and  the  phof- 
phate of  foda  in  but  fmall  quantity,  the  firft  is 
nevertheiefs  fufficient  to  give  this  humour  a 
faline  tafte,  and  enable  it  to  depofit  fome  faline 
cryftals  on  the  outfide  of  its  duds,  as  fome 
rare;obfervation)5  have  Iliowji. 
:  ;The  phofphate  of  lime,  of  which  we  have 
ibui^d.Qnly  fpme  flight  ideations  in  the  tear^ 
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may,  it  appears,  incrcafe  in  its  proportion  under 
certain  circumftances,  and  feparate  in  the  folid 
form  :  it  is  this  which  gives  rife  to  the  6al- 
culou:^  concretions  which  are  fometimes  formed 
in  the  lacrymal  glands,  and  are  even  de*- 
poiited  in  fmall  feparate  grains  round  this 
gland.  I  have  twice  had  occafiot  to  analyfe 
this  concretion,  and  have  found  its  folid  bafe 
to  be  calcareous  phofphate. 


Article  XV. 

Of  the  Nafal  Mucus 

1.  THE  name  of  nafal  mucusy  is  given  to 
a  liquid  which  is  fecretcd  in  the  cavities  of 
the  nofe,  and  is  difcharged  outwardly,  either 
by  the  noftrils  in  the  form  of  drops,  or 
in  that  of  maffes  more  or  lefs  thick  and  vifcid, 
or  by  the  fauces,  when  it  defcends  by  the 
pofterior  part  of  the  nafal  cavities  in  which 
cafe  it  is  thrown  but  by  hawking  and  fpitting. 
This  liquid  is  feparated  from  the  blood  by  the 
arteries,  with  which  the  whole  fchneiderian 
membrane  is  provided,  and  appears  to  be  formed 
in  particular  glandular  crypts,  which  we  find 
abundantly diffeminated  in  the  noftrils;  itiscol- 
le6led  alfo  from  all  the  frontal  fmufes,  from  thoie 
of  theethmoid,  of  the  fphenoid  and  of  the  fuperior 
maxillary  boneSy  upon  the  membraneous  fides 
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of  which  we  fee  no  glanduliform  crypts^  It  is 
alfo  mixed  with  the  Jacrymal  juice,  which 
defcends  by  the  channel  which  paffes  through 
the  OS  unguis,  and  dilutes  the  thickened  nafal 
mucus. 

2.  We  muft  particularly  confider  both  the 
abundance  and  the  characters  of  this  liquid  in 
the  catarrh,  improperly  called  catarrh  of  the 
brain,  in  which  the  nafal  mucus  is  feparated  in 
larger  quantity,  and  remains  a  longer  timq  in 
its  dufls.  It  is  efpecially  under  this  circum- 
ftaiice  that  Citizen  Vauquelin  and  myfelf  have 
examined  it,  as  we  then  procured  it  with  great 
facility.  We  have  alfo  availed  ourfelves  of  the 
confiderable  difcharge  of  mucus  which  is  pro- 
duced by  the  conta6l  of  the  oxigenated  muriatic 
acid  gas,  in  order  to  obtain  a  fuflScient  quan- 
tity of  it  for  the  experiments  adapted  for 
making  us  well  acquainted  with  its  nature.  It 
has  feveral  times  happened  to  Citizen  Vauquelin, 
who  is  very  fenlible  to  the,  a6lion  of  the  oxige- 
nated muriatic  dcid  gas,  that'he  has  colle6led 
by  its  eflfe6l  fixty-four  grammes  of  this  liquid 
iulefs  than  an  hour.  By  means  of  thefe  cir- 
cumftances  we  have  been  enabled  to  determine; 
its  nature  in  a  confiderably  exaft  manner.  It 
is  known  that  this  liquid  is  very  abundant  iii 
children,  that  it  is  a  littld  heavier  than  water, 
and  adheres  to  mod  bodies,  even  the  moil 
poliflied*. 

3.  The  nafal  mucus  is  at  firft  liquid,  clear 
and  limpid,  a  little  vifcid  and  adhefive,  without 
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finell,  of  a  faline  and  acrid  tafte,  which  irritates 
the  moft  delicate  part  of  the  (kin  :  it  is 
then  really  the  pituita  vitrea  of  the  ancients. 
When  expofed  to  the  air  and  to  the  fire,  it 
comports  itfelf  in  the  fame  manner  as  the  tears, 
from  which  it  differs  only  by  the  abundance  of 
its  refrduum  which  is  thicker,  and  frequently 
more  coloured.  It  affords  cryftals  of  muriate 
of  foda,  of  foda  in  the  ftate  of  carbonate 
and  of  phofphates  of  lime  and  of  foda ;  the  laft 
are  much  more  abundant  than  the  others.  It 
turns  paper  ftained  with  mallow-Bowers  green, 
by,  Its  falts ;  we  alfo  find  in  it  an  animal 
matter  which  is  not  albuminous,  but  quickly 
becomes  thick  and  concrete  by  the  oxigen  of 
the  air  and  of  the  oxigenated  muriatic  acid ; 
it  then  acquires  opacity,  and  a  yellow  or 
greenifh  colour,  fwells  confidcrably,  and  be- 
comes filled  with  bubbles  by  the  a6tion  of 
fire,  leaving  but  little  refiduum  upon  the  ig- 
nited coals.  This  animal  mucilage,  which  is 
more  abundant  than  in  the  tears,  appears  to  be 
of  the  fame  nature -in  both. 

4.  This  liquid,  being  always  expofed  to  the  air 
which  continually  paffes  through  thenoftrils,  is 
conftantly  thicker,  more  vifcid  and  more  adhefivc 
thaii  the  tears;  and  the  carbonate  of  foda  which 
it  contains,  whilft  the  latter  contain  only  foda, 
announces  that  the  air  depofits  in  it  a  part  of 
the  carbonic  acid  which  it  contains,  efpecially 
as  it  is  expired  out  of  the  lungs.  Confequently, 
it  then   renders   the  folutions  of  barites,    of 
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ftrontian,  and  of  lime,  very  fenfibly  turbid 
In  the  noftrils,  the  heat  of  the  plant,  efpecially 
in  catarrhs,  and  the  current  of  air  which  incef- 
fantly  a6ls  upon  it,  contribute  alfo  to  thicken 
it  The  mucilage  of  the  nafal  humour,  wheu 
it  becomes  thick  in  the  air,  frequently  aflumes 
in  it  the  form  of  fmall,  dry  brilliant,  and  as  it 
were,  micaceous  plates.  If  it  has  dried  in  very 
thin  layers,  it  nearly  refembles  thofe  brilliant 
and  light  marks  which  fnails  leave  behind  them 
upon  the  fubftances  over  which  they  crawl. 
The  nafal  mucus  experiences  no  real  putrefac- 
tion in  the  air ;  we  Ihould  almoft  be  induced  tQ . 
fay  that  it  was  unalterable  and  imputrefcible, 
when  we  fee  it  remain  without  coutra6ling  any 
bad  fmell,  even  in  the  midft  of  water,^  and  at  a 
confiderably  elevated  temperature.  However, 
this  property  of  prefer vation  does  not  extend 
fo  far  as  to  communicate  itfelf  to  other  bodies, 
that  are  immerfed  in  it. 

5;  Water  does  not  diffolve  the  mucus  of  the. 
noie.  It  is  knqwn  that  this  matter  remains  vif- 
cid  in  that  fluid,  and  that  it  cannot  be  diluted 
water  without  much  difficulty,  even  by  agita- 
tion««  Hot  water  and  ebullition  do  not  render 
this  frngular  mixture  more  mifcible  or  more 
foluble.  In  boiling  water,  it  appears  at  firft  to 
form  one  body  with  the  water;  neverthelefs  wf{ 
fee  it  feparate  and  fall  to  the  bottom  of  this 
liquid  by  cooling.  It  is  probable  that  thi« 
infolubility  is  o\ying  to  the  fixation  of  the 
oxigen.     Neither  has  it  the  property  of  rcn- 
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dcring  oils  mifcible  with  water,  nor  of  effect- 
ing  their  fufpenfion  by  trituration,  as  a  vegeta- 
ble mucilage  does.  It  is  on  this  account  that 
when  we  wafh,  or  even  boil  this  thick  humour  in 
water,  the  falts  which  it  contains  are  diffolved 
and  feparated,  without  afFe6ling  the  mucilage 
Mhich  conftitutes  its  bafe. 

6.  The  acids  thicken  the  nafal  mucus  when 
they  are  concentrated  and  employed  in  fmall 
proportions ;  but  when  we  add  a  larger  quan- 
tity, they,  re-diffolve  and  give  it  different 
iliades  of  colour.  The  fulphuric  acid,  tinges 
it  purple,  and  renders  it  very  liquid,  forming 
however  fome  flakes  in  it  which  fink  to  tlic 
bottom.  The  nitric  acid,  when  rather  flrpng 
dilfolyes  it  of  a  yellow  colour.  The  muriatic 
acid  is  that  which  efFe6ls  its  folution  the  moft 
eafily  and  the  moft  completely  of  all,  giving  it 
a  violet  colour.  The  alkaline  or  earthy  falts 
do  not  caufe  it  to  undergo  any  alteration,  nor 
do  they  dilTolve  it. 

7.  The  mucus  of  the  noftrils  being  efpecially 
diftinguilhed  from  all  the  other  animal  liquids 
by  the  vifcid  mucilage  which  it  contains  in 
confiderable  abundance,  it  is  evidently  from  the 
prefence  of  this  principle  that  wc  ought  to  feek 
its  ufes  and  the  funftion  which  it  performs  in 
the  animal  economy.  Befides  the  kind  of 
evacuation,  fometimes  very  abundant,  which  it 
procures,  and  the  proportion  of  the  evacuated 
matter  compared  with  that  of  the  other  excretory 
organs,  whicbit  carries  out  of  the   body,  this 
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liquid  maintains  the  foftnefs  of  tlie  membranous 
fides  of  the  nafal  cavities  and  prevents  that  dry- 
ncfs  which  the  air  pafling  in  continual  ftreams 
through  theie  cavities  tends  to  produce  in  them., 
It  moderates  the  too  great  fenifibility  of  the 
nervous  papill©  which  arefpread  out  upon  the 
olfa6lory  membr^c;  it  ftops  and  fixes  the 
odorous  bodies,  it  blunts  their  too  great  aflivi- 
ty  ;  it  purifies  the  air  that  is  refpired,  by  taking 
from  it  the  pulverulent  particles  which  it  carries 
along  with  it,  and  which  would  be  more  hurtful 
in  the  lungs.  Being  always  contained  in  a  hot 
humid,  and  arid  place,  three  circumftanccs 
which  would  fo  eminently  promote  j5utref£i6iion, 
provident  nature  has  given  it  a  prgperty  which 
oppofes  the  fepticity  which  would  have  expofed 
man  and  the  animals  to  a  mqltitude  of  danger^ 
ous  vitiations  and  maladies, 

8.  It  is  known  that  the  mucus  of  the  noftrils 
is  capable  of  changing  its  nature  and  affuming 
various  properties  iii  the  nafc^l  afFe6lions,  It. 
thickens,  becomes  yellow,  orange-coloured^ 
or  greenifli,  frequently  tinges  linen  with  a  very 
lively  green  caft  by  drying  upon  it;  it  fome-r 
times  produces  the  fenfation  of  the  prefence  of 
copper  ;  and  fometimes  it  exhales  a  naufeous 
or  fetid  fmell.  In  fome  aflfe^iions  it  becomes  fo 
acrid  that  it  fecms  to  corrode  the  membrane  of 
the  noftrils,  and  produces  excorrations  round 
their  orifices  as  well  as  upon  the  upper  lip, 
Lafdy,  it  is  fometimes  liquid  like  water,  at 
others  ropy  like  oil;  in  feveral   cafes   thick, 
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Vifcid,  and  always  tranfparent  like  jelly  ;  in 
other  eircumftances,  femi-concrete  and  White, 
yellow  or  green,  like  a  purulent  hupiour.  None 
of  thefe  changes  have  yet  been  chemically 
examined,  and  hardly  even  has  the  attention 
which  they  deferve  been  beftowed  upon 
them^ 

9.   Citizen  Vauquelin  and  myfelf  have  def- 
cribed  with  much  Care  the  effe6l  which  the 
cxigenated  muriatic  acid  gas  produces  upon  the 
nafal  mucus  and  upon  the  membranes  which  it 
covers  and  from  which  it  filtrates.     At  the  very 
moment  when  this  gas  penetrates  iiito  the  nof- 
trils,  it  produces  in  them  a  fenfation  of  con- 
traftion  and  of  uneafinefs,  of  which  fneczing  is 
the  confequence  ;  a  confiderable  difcharge  of 
clear  liquid  is  excited.  The  contraftion  and  the 
rigidity  of  the  membranes  of  the  nofe  and  of 
the  throat  remain  for  a  long  time  :  after  the  cef- 
fation  or  diminution  of  the  firft  difcharge,  fpllows 
an  uneafinefs  and  fluffing  of  the  nofe,  and  the 
fenfes  of  fmell  and  tafte  are  loft.     An  humour, 
thick,  and  even  dry  like  parchment,  is  felt  in  the 
nofe  and  in  the  fauces:  an  acrid  heat  propagates 
itfelf  into  the  breaft  and  produces   a  febrile 
commotion  :  a  confiderably  violent  head-ache, 
and  confufion  of  intellect  accompany  this  ftate. 
At  laft  white  or  yellow,  concrete  mafles  are  dif- 
charged   by  the   noftrils  or    the    mouth,    the 
difcharge   of  which  lafts   feveral    hours>  pro- 
cures relief,  and  the   malady  .^gradually  ceafes 
till  the  equilibrium  is  intirely  re-cftabliflied.     It 
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cannot  be  doubted  that  this  artificial  difeafe  has 
a  great  analogy  with  the  natural  catarrh,  and 
that  in  the  produ6lion  of  that  difeafe  the  atmof- 
pheric  oxigen  exerts  an  aftion  funilar  (excepting 
that  its  intenfity  is  lefs)  to  that  of  the  oxigena- 
ted  muriatic  acid.  In  the  fudden  fharp  frofts 
which  are  perceived  by  a  harih  rough  fen- 
fation,  this  principle  of  the  atinofphere  afts 
very  quickly  upon  the  nafal  mucus  ;  it  thickens 
it  by  depriving  it  of  water  and  becoming  itfelf 
fixed  ;  it  irritates  the  furface  of  the  fchneiderian 
membrane  ;  it  evaporates,  in  the  compound 
ratio  of  its  motion  and  its  denfity,  a  large 
quantity  of  Avater.  This  explanation  of  a 
natui*al  faft,  to  which  we  have  been  condu6led 
by  a  phenomenon  created  by  art,  ihows  Avhat 
may  be  hoped  from  the  refearches  of  modern 
chemiftry,  and  how  important  it  is  to  purfue 
them  without  intermiffion. 


Abticle 
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Article  XVI. 

Of  the  Mucous  Humour  of  the  Mouthy  of 
the  Humour  of  the  Tonjils^  of  the  Salivaj  of 
the  Salivary  Calculus^  and  of  the  Tartar  of 
the  Teeth. 

1.  THE  cavity  of  the  mouth,  frora  the  mar- 
gins of  the  lips  to  bej^ond  the  velum  pendulum 
of  the  palate,  and  as  far  as  the  upper  part 
of  the  pharynx,  is  conftantly  moiftcned  by 
feveral  liquids  which  have  their  fource  ia 
different  glandular  and  fecr.etory  organs^ 
whofe  seat,  form,  ftruSure,  excretory  du6b  and 
funftions  have  much  occupied. apatoipifts  and 
phyfiologifts.  Very  .numerous  mucous  crypts 
and  granulated  pellicles  occupy  the  whole .  fur- 
face  of  the  tongue,  and  efpecially  of  the 
infralingual  cavity,  of  the  buccal  and  palatine 
membrane  or  of  the  glandular  expanfion  of 
Morgagni,  of  the  alveolar  arches,  and  pour 
into  this  cavity  an  humour  fomewhat  lefs  thick 
and  mucous  than  that  of  the  noftrils,  which 
maintains  on  all  the  fides  of  the  mouth  a  con- 
tinual foftnefe  and  lubricity,  adapted  to 
facilitate  their  motion,,  to  enable  the  alimentary 
bole  to  Aide  down,  and  to  prevent  that  thirft 
which  drynefs  of  thefe  parts,  from  what- 
ever caufe  it  may  arife,  conftantly  produces. 
This  kind  of  mucous  and  lubricating  humour 
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have  never  been  examined  in  particular,  nor 
could  it,  either  becaufe  it  is  not  fufficiently 
abundant  to  be  collefted  feparately,  or  becaufe 
it  is  always  mixed  with  the  ialivary  humour  and 
the  humour  pf  the  tpnfils  which  incelTantly  flow 
into  the  mouth.  For  the  reft,  it  does  not  ap- 
pear to  be  in  any  refpe^l  different  from  the 
humour  which  is  fecreted  in  all  the  cavities  in 
order  to  lubricate  them,  and  of  which  we  have, 
already  treated. 

2.  The  tonfils,  organs  very  Angular  in  their 
•form  and  their  fungous    ftruclure,  placed  on 
both  fides  of  the  throat  before  the  paflage  of 
-the  alimentary  bole^  and  between  two  membran- 
ous columns  which  fupport  the  veliirh  palati, 
inceffantly  difcharge  into  the  pofterior  fences, 
by  the  numerous  ;  crypts  and  pores  with  which 
their  whole  furface  is.   covered,,  a  fomewhatt 
thick  and  glairy  huitiouf,  which  is  frequently 
-fcen   about  them  when  they   are  viewed  with 
.attention,  and  which  we  feel  detach  themfelves 
like,  fmall  gluey  maffes  by  the  rapid  motion 
rwhich  IS  communicated  to  the  air  in  the  aftion 
-of  hawking.  It  is  believed  that  this  humour,  the 
quantity  of  which  iliuft  be  pretty  confiderable 
from    the   fize  of   the   organs    which  furnifli 
it,    is  of  the    fame  nature  with   that  of  the 
crypts^  and  that  of  the  glands  of  the  mouth. 
No  particular  examination  however  has   been 
made  of  it,  and  we  ft  ill  judge  of  it  only  by  the 
analogy  of  its  place  of  ftrufture  and  its  ufes. 

S.  The 
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S.  The  faliva,  properly  lb  called,  feparated 
from  the  blood  in  the  parotids,  the  fubmaxillary 
and  fublingual  glands,  poured  into  the  mouth 
by  the  du6ls  of  Stenon  from  the  firft,  of  War- 
thon  from  the  fecond,  and  of  Ri\  inus  from  the 
third,  has  been,  if  not  analyzed  with  much 
attention,  at  leaft  fufficiently  examined  by 
Vieuffens,  Pott,  Nuck,  Barchufen,  Verheycn, 
Boerhaave,  and  Haller,  to  be  better  known :tha,n 
the  preceding  liquids.  Haller,  in  his  great 
phyfiological  work,  has  colledled  all  that  phy- 
fiologifts  had  obferved  before  him.  I  have 
added  fome  fads  to  thofe  which  had  been  indi- 
cated by  the  authors  abovementionjcd.  Citi- 
zen Michel  de  Tennetar  has  defcribed  fomc 
phenomena  which  this -humour  prefents  in  adl- 
ing  upon  the  metallic  fubftances.  Citizen 
Lachenaye  has  given  a  fufficiently  detailed  ana- 
lyfis  of  the  faliva  of  the  horfe ;  but  none  of 
thefe  chemifls  has  announced  more  experi- 
ments, or  a  more  conclufive  feries  of  inquiries, 
than  M.  Siebold,  who  publiflied,  in  1797, 
at  Jena,  a  fufficiently  detailed  differtation  in 
quarto,  upon  the  falivary  fyftcm,  confidered  in 
a  phyfiological  and  pathological  point  of  view. 
I  ihall  borrow  from  thefe  different  authors,  as 
well  as  from  tny  own  obfervations,  what  I  am 
about  to  fay  concerning  this  humour. 

4.  The  faliva  is  a  flightly  vifcous  liquid, 
ftrongly  charafterized  by  its  frothy  ftate,  itsin- 
fjpid  and  partly  falinc  tafte,  its  want  offmell,  its 
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fwectifli  odour,  and  its  white  colour  mixed  with 
a  blucifh  caft.  Its  M'^eight  is  to  that  of  water,  ac- 
cording to  Haller,  as  i960  to  1875,  and  accord- 
ing to  Mr.Siebold,  as  1080  to  1000.  The  propor- 
tion of  its  confiftence,  or  of  the  cohefion  of  its 
molecules  to  that  of  water,  as  30  to  10.  Mr. 
Siebold,  in  order  to  define  this  confiftence  in  a 
more  perfpicuous  manner,  fays  that  it  refemblcs 
a  mixture  of  one  part  of  gum  and  forty  parts 
of  water.  It  is  neither  acid  nor  alkaline:  it 
does  not  change  the  natural  ftate  of  any  vege- 
table colour.  Brugnatelli  afferts,  that  he  has 
found  it  impregnated  with  a  large  quantity  of 
oxalfc  acid  in  an  emaciated  venereial  patient,  who 
appeared  to.him  to  lofe,  by  this  evacuatioli,  the 
nutritive  and  faccharine  part  of  his  aliment.  Its 
quantity  varies  greatly.  Nuck  eftimates  it 
between  256  and  SS^  grammes  in  twenty-four 
hours*  In  exceffive  falivations,  its  difcharge 
has  been  to  the  amount  of  two  or  three  kilo- 
grammes daily :  Turner  eftimates  its  whole  quan- 
tity, difcharged  during  an  entire  mercurial 
courfe,  at  60  kilogrammes  or  120  pounds.  Sonic 
authors  have  aflerted  that  the  faliva  carried  mer- 
cury along  with  it;  but  it  has  never  been 
prafticable  to  extra6i  any  from  it  in  the  expe- 
riments made  in  the  laboratory  of  the  Ecole  de 
Medicine  of  Paris. 

5.  The  faliva,  heated  or  evaporated,  leaves 
but  very  little  refidue ;  it  fwells  confiderably, 
and  foon  dries  into  fmall  white  or  yellowifli, 
faline  and  acrid  plates.     When  it  is  evaporated 
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ito  a  third  of  its  quantity,  and  afterwards  fuf- 
fere,d  to  cool  and  repofe,  it  affords '  cryftals 
eafily  diftinguiihable  as  muriate  of  foda,  by 
their  cubical  form,  their  faline  tafte,  the  mu- 
riatic acid  ^  vapour  which  the  fulphuric  acid 
difengages  from  them,  and  the  curdled  precipi- 
tate which  they  form  in  the  nitrate  of  mercury. 
Gently  evaix)rated  t6  drynefs,  the  faliva  leaves 
a  refiduum  like  the  glutinous  matter  of  flour, 
which  fwells  and  inflames  upon  the  coals,  ex- 
haling a  fmell  of  burned  horu  or  hair.  A  fmell 
of  Pruffic  acid  is  alfo  perceived.  When  the 
faliva  is  fubjefted  to  diftillation  in  a  gkifs  retor^ 
we  fee  a  froth  arife  upon  it,  which  occupies  a 
large  fpace;  it  affords  all  the  produ6t3  of  the 
animal  matters,  and  leaves  a  coal  in  which  I 
have  found,  befides  the  muriate  of  foda,  phof- 
phates  of  foda  and  lime  in  confiderable  abun- 
dance. Pruflic  acid  is  alfo  very  perceptible 
amongft  the  products.  The  proportion  of  am- 
monia formed  is  not  larger  than  in  the  diftilla^- 
tion  of  the  other  animal  matters. 

6.  When  expofed  to  the  air,  the  faliva 
abforbs  a  confiderable  quantity,  and  froths 
much  by  agitation  ;  at  the  end  of  fome  hours, 
according  to  the  obfervation  of  Mr.  Sicbold,  it 
prefents  a  light  pellicle,  exhibiting  the  prif- 
matic  colours,  and  of  a  fatty  appearance  at  the 
furface;  it  foon  becomes  turbid,  and  depofits 
flakes ;  it  exhales  a  very  lively  and  very  pure 
ammoniacal  odour.  Macbride  believed  that 
there  efcaped  from  it  a  large  quantity  of  fixed 
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air :  this  he  particularly  concluded  from  the 
large  .vx>luine  and  the  frothy  ftate  which  it 
affumes  in  vacuo :  it  is  well  known  that  it  is 
ordinary  air  which  is  difengaged  in  this  experi- 
ment. The  faliva  putrefies  and  becomes  very 
fetid  after  the  ammonia  which  has  formed  in 
it  has  been  difengaged.  This  humour,  how- 
ever, has  been  confidered,  according^to  th« 
experiments  of  Pringle,  as  eminently  antifep- 
tic,  and  it  has  been  pretended  that  it  checks 
the  putrefa6lion  of  meat  immerfed  in  it.  Indeed, 
a  greater  number  of  authors  have  on  the  con- 
trary rstnked  it  amongft  the  mod  powerful 
ferments,  and  have  particularly  defignated  it  as 
promoting  the  vinous  fermentation  of  the  fa- 
rinaceous fubftances;  they  have  even  thus 
explained  how  the  favage  nations  of  America 
and  Africa  prepare  intoxicating  liquors  with 
naafticated  roots  and  feeds,  which  they  after- 
wards expofc  to  fermentation.  This  property 
cleferves  ftill  to  be  better  afcertained  by  accurate 
experiments. 

7.  The  faliva  has  long  been  known  to  corrode 
or  oxidate  iron  and  copper  pretty  quickly.  Xt 
was  alfo  cuitomary,  in  the  laboratories  of  phar- 
macy, to  fpit  in  the  mortars  in  which  the  mer- 
curial ointment  was  prepared,  and  it  was  knowia 
that  this  procefs  accelerated  the  extinction  or 
the  black  oxidation  of  the  mercury.  Citizen 
Michel  du  Tennetar,  profeflbr  of  chemiftry  a1 
Metz,  difcovered,  about  twelve  years  ago,  thaj 
when  leaf-gjold  and  ieaf-filver  were  triturated 
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in  faliva,  the  oxidation  of  both  thcfe  metals, 
which  are  fo  difficult  to  be  burned,  was  cffeaed. 
It  appears  that  it  is  ftill  more  eafy  to  oxide 
nicrcury  by  itfelf  in  this  animal  liquor,  from  a 
method  which  has  been  long  praftifed  by  the 
Englifh  failors,  and  which  confifts,  accordiog 
to  what  I  have  heard  from  able  phyficians  of 
tliat  nation,  in  kneading  fome  globules  of  mer- 
cury in  the  hollow  of  the  hand  v/ith  the  aid  of 
faliva,  and  immediately  taking  the  mercury 
thus  extinguiflied.  By  rubbing  mercury  ia 
fmall  globules  adhering  to  the  fingers,  greafed, 
upon  the  infide  of  the  cheeks,  and  as  in  the 
method  of  Clarke,  venereal  fymptoms  arc 
cured :  all  thefe  phenomena  depend  upon  the 
fame  caufe. 

8.  The  faliva  mixes  but  imperfe^ly,  and  doe$ 
not  completely  diflblve  in  water ;  it  fwims  at 
its  furface,  and  remains  well  feparated  from  it 
This  efFecl  has  been  attributed  to  its  vifcidity 
and  fluggiflmefs ;  to  which  we  muft  add  the 
little  folublc  nature  of   the  animal  mucilage 
contained  in   this   liquor.     Ebullition  of  the 
water  coagulates  fome  flakes  in  it,   and  retains 
the  falinc  matters,  which  it  feparates  from  it. 
The  ftrong  acids,  in  fmall  dofes,    thicken  the 
faliva,  as  we  perceive  in  the  mouth  when  we  hold 
an  acid  liquor  in  it;  in  larger  dofes  they  dif- 
folve  it.     The    fixed   alkalies  and  -the  earths 
immediately  difengage  ammonia  from  it.  Lime- 
water,  and  the  folution  of  barites  form  a  precipi- 
tate of  phofphate  of  lime  in  it ;  the  oxalic  acid 
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fliows  the  prefence  of  lime  by  the  precipi- 
tate which  it  produces,  though  it  be  very  flight. 
TTie  metallic  folutions,  efpecially  the  nitrates 
of  lead,  of  mercury,  and  of  filver,  render  the 
faliva  very  turbid,  and  produce  an  abundant 
precipitate  in  it :  it  was  efpecially  by  thefc 
means  that  I  found  the  phofphates  that  exift  in 
this  animal  liquid;  for  thefe metallic  precipitated 
afford  very  fenfible  traces  of  muriatic  acid  and 
phofphoric  acid  both  at  the  fame  time. 

9.  From  all  the  fa^s  here  enunciated  it  follows 
that  in  man^  the  faliva  is  formed  of  a  quantity  of 
water,  which  is  eftimated  at  |-  or  f  of  a  highly 
aerated  animal  mucilage,  frothy,  almoft  infolubUi 
or  very  little  foluble  in  water,  or  of  afmall  pro- 
portion of  albumen  and  of  faline  matters,  whicH 
are  muriate  and  phofphate  of  foda,  ammonia  and 
lime.  This  manner  of  conceiving  the  compolition 
of  this  liquid,  befides  that  it  is  the  refult  of  the 
experiments  hitherto  m ad p  upon  its  nature,  ex- 
plains alfo  all  the  phenomena  which  the  faliva 
prefents,  itsfemi-coagulationby  fire,  by  theacids, 
and  by  alcohol ;  its  difficult  folution  in  water, 
the  light  flakes  which  it  affords  in  many  cafes, 
its  fluggirti  vifcidity,    its  frothy  property,   and 
its  precipitation  by    a    multitude    of  bodiei 
Tl)e  faliva   muft  be  confidercd  as  a  condenfed 
folution     of    this     vifcid     mucilage,      whiek 
very  readHy  detains  the  air  into  which  it  is 
.   immerfed,  to  carry  it  into  the  alimentary  bile, 
and  into  the  ftomach.     The  falts  which  it  con- 
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tains  may  vary  in  their  proportions,  and  aftualljr 
do  vary,^  according  to  a  multitude  of  circum- 
fiances. 

10.  It  frequently  happens  that  there  are  form- 
ed in  the  ftrainers  of  the  faliva,  and  depofited 
in  the  ex^cretory  duels-  of  the  falivary  glands, 
fome  kinds  of  concretions  or  calculi,  which 
have  been  improperly  called  ftbnes.  They  have 
been  particularly  obferved  in  the  Warthonian 
du6l  much  more  frequently  than  in  the  Ste- 
nonian,  or  thai:  of  Rivinus^  Haller,  after  having 
quoted  a  multitude  of  examples  from  authors, 
inquires  what  may  be  the  caufe  that  favours 
this  formation  in  the  firft  clafs  of  thefe  dufts 
rather  than  in  the  two  others.  We  are  not 
fufficiently  acquainted  with  the  ftruSure  of  the 
different  falivary  glands  to  be  able  to  pronounce 
upon  the  caufe  of  this  fmgular  prerogative  of 
the  Warthonian  duct.  Scherer^  in  a  differtation 
intituled  De  calculo  in  duclu  falivali,  has  de- 
Icribed  with  great  care  the  maladies  which  this 
fpecies  of  concretion  produces,  *  and  all  the 
circumftances  which  accompany  it.  Hippo- 
crates was  already  acquainted  with  the  ftone 
under  the  tongue.  The  tumor  called  ranulay 
and  anginas^  have  been  known  to  be  the  con- 
fequences  of  this  kind  of  concretion.  Many 
fads  have  alfo  proved  that  it  is  fpeedily  formed. 
I  have  examined  one  of  thtie  fitlivary  cal- 
culi given  me  by  Citizen  Sabbatier,  and  I . 
found  it  to  be  compofed  of  phofphate  of  lime 
and  of  a  kind  of  animal  mucilage.     Its  fourcc 
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is  therefore  manifeftly  in  the  faliva,  which,  like 
all  ^the  white  and  more  or  lefs  vifcid  humours, 
contains  phofphate  of  Imie,,  the  proportion 
bf  which  is  fometimes  augmented  by  caufes  that 
are  hitherto  unknown  or  undetermined.  It 
appears  that  this  augmentation  depends,  in  fe- 
veral  circumftances,  upon  a  general  caufe,  and 
that  it  takes  place  in  all  the  humours  at  the 
iame  time^  undoubtedly  becaufe  the  du6ls  which 
naturally  evacuated  its  fuperabundance  arc 
then  too  much  conftrided.  In  fuch  cafe,  fimi- 
lar  concretions  are  formed  in  many  places,  and 
fome  are  depofited  even  in  the  fubftance  of 
the  membranes. 

1 1  *  Thofe  very  frequent  incruftations  which 
furround  the  bafe  of  the  teeth,  and  arc  known 
by  the  name  of  .tartar,  which  loofen  and  repel 
them,  deftroy  the  gums,  and  fometimes  be- 
come fo  confiderable  that  they  feparite  and 
difplace  the  teeth  themfelves  in  fome  indi- 
viduals who  take  no  care  of  their  mouths,  are  • 
alfo  of  the  fame  nature.  The  faliva,  and  the 
other  juices  of  the  mouth  which  inceffantly 
bathe  thefe  bones,  and  remain  between  the 
margins  of  the  gums  and  the  teeth,  gradually 
depofit  upon  them,  by  a  real  cryftallization, 
particles  of  this  earthy  fait ;  aad  it  is  not  tP 
the  refidue  of  the  aliments,  as  is  commonly  be- 
lieved, that  this  pretended  tartar  of  the  teeth 
is  to  be  attributed.  When  we  examine  with  a 
good  magnifying  glafs  the  tartarifprm  concre- 
tion which  encircles  thefe  bones  towards  their 
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bafe,  and  which  fometiines  extends  as  far  as 
their  alveolae  to  the  fides  of  which  it  attaches 
itfeif,  we  find  it  compofed  of  fmall  grains 
united  together  and  brilliant  in  fome  points. 
We  perceive  in.  it,  by  the  microfcopc,  a  great 
number  of  pores  or  fmall  polyhedral  cavities 
which  refemble  the  cells  of  polypufes  in 
their  form  and  arrangement.  Magellan,  the 
philofopher  who  undoubtedly  faw  microfcopicr 
animalcul  in  it,  thought  that  this  concretion 
was  a  fort  of  nidus  of^  polypufes  formed  by  thcfe 
animals.  But  it  is  more  natural  to  believe^ 
that  this  cryftalline  depofition  of  the  humours 
of  the  fauces,  fimilar  to  the  concretions 
fo  generally  diiFufed  and  fo  common  in 
the  animal  economy,  receives  at  its  furface  and 
in  its  pores  fome  particles  of  lalimentary  re- 
fid  ue,  charged,  like  every  foft,  humid,  and  warm 
organic  matter,  with  microfcopic  animalcul 
The  nature  of  this  depofition  upon  the  teeth  is 
really  phofphate  of  lime,  mixed  with  a  portion 
of  mucous  and  glairy  fubftancte :  accordingly, 
the  acids  dilTolve  it,  as  has  long  been  known, 
by  the  employment  of  thefe  fubftances  adapted 
for  cleaning  the  teeth,  upon  which  indeed  the 
acids  aft  in  a  dangerous  manner  if  care  be  not 
taken  to  confine  their  operation  merely  to  the 
layer  of  tartar  which  furrounds  and  covew 
them. 
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Article  XVIL 
Of  the  Cerumen  of  the  Ears. 

1.  THE  cerumen  of  the  ears,  fo  called  on 
account  of  the  confiftence  of  foft  wax  which 
it  commonly  has,  atlraded  the  attention  of  the 
ancient  phyficians  much  more  than  of  thofe  of 
the  prefent  age.   The  ancient  fchools,  as^  Bqur* 
deu  has  obferved,  taught  that  the  gall-bladder 
wxis  purged  of  this  humour  of  the  ears.     Hip- 
pocrates affiduoufly  occupied  himfelf  with  the 
confideration-  of  it  in  difeafes,  and  compared 
its  produdion  with  the  flow  of  the  bile :  the 
modems  have  intirely  neglefted  this  kind  of 
obfervations ;  and  at  the  prefent  day  the  ana- 
logy, which  fubfifts  between  this  humour  and 
that  fecreted  by  the  liver,  feems  forgotten.  The 
cerumen,  however,   poffcflTcs  properties  fo    re- 
markable,  fo  different  from  thofe  of  moft  of 
the  other  animal  liquids,  that  I  have  thought^ 
I    ought  to  affign    to   it  a  particular  article. 
What  does  not  appear  ftrikitig  to  every  one  at 
prefent  may  appear  fo  hereafter.    This  affertion 
is  particularly  applicable  to  the  matter  which 
forms  the  fubjeft  of  .the  prefent  article,  and  of 
which  but  very  little  has  been  faid  by  any  au- 
thor, even  amongft  thofe  who  have  particularly 
occupied  themfelves  with  the  organ  of  he^nng, 
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Gaffebohm,  Valfalva,  Duverncy,  Sclirocdcr,  Le 
Cat,  &c.  Haller,  who  according  to  the  order 
which  he  had  adopted,  exhibits  by  his  vaft 
erudition  all  that  the  anatomifts  and  phyfiolo- 
gifts  had  difcovered  before  hiin,  has  fcarcely 
devoted  five  or  fix  lines  to  the  examination  of 
the  diftindive  properties  of  the  cerumenous 
hawour. 

2.  This  humour  is  prepared  m  a  particular 
glandular  apparatus  difcovered  by  Stenon,  fecn 
by  Drelincourt,  well  defcribed  by  Valfalva,  Du* 
vemev,  and  Haller.  It  confiils  of  fmall  round 
and  oval  glands,  of  a  brownifli  yellow  colour, 
of  a  very  firm  confiftence,  diffeminated  under 
theikin,  and  placed,  either  in  the  excavations 
of  the  offeous  auditory  paflage,  or  in  the  car- 
tilagrneous  portion  of  this  paflage,  efpccially 
towards  its  anterior  part.  Each  of  thefe  fmalf 
glands  has  a  very  iliort  cylindrical  du6i:,  which 
perforates. the  epiderinij>,  and  opens  into  the  . 
auditory  paflage  by  an  orifice  vifible  to  the 
naked  eye.  There  runs  out  from  it  a  fmalF 
drop  ^f  a  yellow  humour,  at  firft  a  little 
vifcid '  like  ^n  oil,  which  quickly  thickens 
in  the  warm  cavity  of  the  car  by  the  contaft 
of  the  air,  and  is  converted  into  a  kind  of  un- 
guentaceous  matter,  of  a  deep  yellow  or  orange 
colour,  or  even  reddilh,  of  a  very  bitter  tafte,  which 
inflames  when  it  is  heated,-  as  Boerhaave  had 
efpecially  indicated.  Pechlin  has  compared  tlic 
cerumen  to  caftoreum.  It  had  efpecially  been 
remarked  that  this  humour  might,  by  remaininj 
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for  a  long  time  in  the  auditory  4>affage,  t^ick^fi 
in  fuch  a  manner  as  to  form  afoJiid  cylinder, 
capable  of  obftru6ling  the  paffage  like  a  real 
ilopper,  ajad  prevent  founds ,  from  ajriving 
within  it;  that  this  thickening,  which  fome 
authors  have  obferved  as  far  as  concrete  ai^l 
.  plafter-like  ftate,  was  a  frequent  caufe  of  deaf- 
aefs,  and  that  it  was  cnred  by  injeding  foap- 
water. 

S*.  Thefe  fads  comprehend,  «ven  in  the  moft 
learned  and  extenfive  works,  the  whole  haftoxy 
of  the  cerumen  of  the  ears.  Bordeu,  who  in 
many  parts  of  the  art,  wiihed  to  revive  the 
potions  of  the  ancient  phyficians,  and  efpecially 
J;hofe  of  the  Coan  fchool,  contented  himfelf 
with  prognofticating,  after  having  noticed  the 
^attention  which  this  fchool  paid  to  the  ceru- 
men, that  fome  praftitioner  might  meet  with  a 
particular  cafe  adapted  to  explain  the  pretenfion 
of  on^  of  the  aucients  with  r^fpeO;  to  this  fubf 
Je6l.  Nearly  thirty  years  have  elapfed  during 
-which  this  fuggeftion  of  an  enlightened  mau 
lias  called  in  vain  foi'  obfervations.  Whilft  I 
indulge  tlie hope  that  phyficians  maybeftow  upon 
-  thefubjefl  the  attention  which  it  deferv^,!  flialj 
exhibit  fome  ideas  refpecling  the  cliiemicaj 
properties  of  this  humour,  which  is  difficult 
to  be  procured  in  the  abundance  requifite  for 
fubjefting  it  to  extenfive  refearches.  I  muft 
^y,  that  of  all  the  phyficians  whom  I  have  ac- 
quainted with  the  importance  which  I  attach 
to  the  examination  of  this  humour,  my.  col- 
league 
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kagufe  Hatt6  was  the  perfon  -w^ho  was  ii^oft 
ftmck  Vith  it,  and  that  he  (ucctedtdj  by 
his  ehlightetied  zeal  fbr  the  progicfs  of  our  art, 
in  furniihing  Citizen  Vauquelin  and  myfelf 
with  a  fufficient  quantity  of  cerumen  to  enable 
us  to  hegin  an  exa^l  analyfis  of  it. 

4.  The  cerumen  collected  during  feveral  fuo 
ccffive  months  by  a  healthy  indiV^idual,  with 
the  aid  of  an  ivory  ear-fpoon,  and  kept  jb  a 
ipiecfe  of  paper,  impregnates  the  texture  of  the 
paper  likeafet  oil  rendering  it  tranfparentj  and 
preventing  water  from  penetrating  it  It  is 
eaiy  to  be  united  and  kneaded  into  a  iingte. 
mafe  ;  I  have  formed  an  almoft  folid  ball  of  ii, 
Svhich  was  of  an  orange-yellow  colour,  ncariy 
without  fmell,  of  the  confiRence  of  foft  wax, 
and  of  a  bitter,  difagreeable  tafte.  When  placed 
upon  an  ignited  coal,  the  cerumen  inflantaae^ 
oufly  melts ;  it  quickly  fwells  and  exhales  a 
thick  fume,  the  fmell  of  which  is  ammoinacal,  . 
and  of  a  fenfibly  aromatic  fetidity  ;  it  does  not 
differ  much  from  that  of  burned  horn  or  hair; 
it  emits  very  little  flame  at  the  end  of  this 
operation.  It  leaves  a  coal,  Avhich.has  loft  the 
jpretty  confiderable.  volume  M'hich  this  matter 
had  at  firft  afllimed,  and  which  is  too  little 
Abundant  to  be  analyfed  :  this  coal  is  difficult 
to  be  incinerated.  We  had  too  fmall  a  quantity 
of  cerumen  to  be  able  to  diftil  it,  efpecially 
after  to  the  little  light  \vhich  this  experiment 
promifes. 

5.  The 
3 


CERUMEN  OF  THE  EARS.  455 

5-  The  cerumen  triturated  with  water,  in  a 
mortar,  dilutes  pretty  well  and  diflblves  in 
part  It  affords  a  kind  of  emulfive  liquor,  of  a 
yellowish  white  colour,  in  which  we  fee  fmall 
drops  of  oil  colled  at  the  furface.  This  is 
manifeitly  the  effed  of  a  mucilage  holding  for 
fome  time  an  oil  in  fufpenlion.  The  matter 
thus  diluted  is  fufceptible  of  the  putrid  decom- 
pofition,  though  the  intire  cerumen  keeps  for 
whole  years  without  any  fign  of  putrefaftion ; 
it  is,  next  to  the  folid  or  offeous  parts,  the  leaft 
alterable  of  the  animal  matters.  Alcohol  takes 
up  but  very  little^  from  it,  and  is  only  flightly 
coloured,  even  when  it  is  boiled  for  fome 
time  upon  the  cerumen :  when  this  coloured 
alcohol  is  filtrated  and  left  to  cool,  a  portion 
of  the  matter  which  it  had  dilTolved  is 
ieparated  fo  that  the  liquid  becomes  turbid  and 
(lightly  milky.  According  to  the  comparifon  of 
this  a&ion  of  water  and  of  alcohol,  the  cerumen 
appeared  to  us  to  be  an  intimate  mixture  of  an 
animal  mucous  fubflance  with  an  oily  or  fatty 
matter,  rendered  concrete  by  the  abforption  of 
iitmofpheric  oxigen.  This  laft  matter  renders 
it  fimilar  to  the  bile,  to  which  the  ancients  had 
already  found  it  to  be  analogous. 

6.  Thus  much  I,  for  my  own  part,  was  able 
to  afcertain  refpe6ling  the  cerumen,  from  the 
fmall  quantity  Avhich  I  had  collefted  iVom 
myfelf.  Since  thefe  firft  experiments.  Citizen 
Vauquelin,  who  had  undeitaken  to  examine 
the  cerumen  M'ith  wTtiich  our  colleague,  Citizen 
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Halle,  had  furniflied  us,  and  who  having  a 
much  larger  quantity  of  it,  Avas  able  to  fubjeft 
it  to  a  more  regular  feries  of  experiments,  gave 
me  reports  of  them,  of  which  Ifliall  hpre  ex: 
hibit  a  fketch,  as  it  is  adapted  to  extend  the 
notions  which  I  haye  already  given,  and  to  give 
them  ftill  greater  precifion. 

The  mafs  which  he  had  to  examine  formed  $, 
ball,  fome  centimetres  in  diameter,  and  nearly 
fix  grammes  in  weight.  This  matter  is  pitchy, 
of  a  bitter  tafte,  of  a  deep  orange  colour :  put 
iiJ)on  a  piece  of  paper  and  (lightly  heated,  it 
melts,  penetrates^  and  fpots  this  texture,  rea- 
dering  it  tranfparent,  as  oil  does.  It  has  a 
very  particular,  flightly  aromatic,  and  fome- 
what  acrid  fmell,  efpecially  when  it  is  heated 
and  rubbed  bet>veen  the  hands. 

7-  Placed  upon  an  ignited  coal,  the  cerumen 
foftens,  a.nd  exhales  a  white  fume,  which  has  the 
fmell  of  burned  fat;  itfoon  melts,  fwells,  be- 
comes coloured,  and  emits  an  ammoniacal 
and  empyreumatic  fpnell.  After  this  a6l;ion  of 
the  fire,  there  remains  a  voluminous  and  rather 
light  coaL  Diluted  with  \vater,  the  cerumea 
forms  a  kind  of  emulfion  of  a  yellowifli  white 
colour,  which  quickly  putrefies  and  becomes 
very  fetid.  Though  water  does  not  diffolve  it, 
it  however  takes  fomething  from  it;  for,  in  pu- 
trefying, it  depofits  whitifli  and  mucilaginous 
flakes.  Treated  with  alcohol,  with  the  affiftance 
of  heat,  it  communicates  to  it  a  faffron-yellow 
polour,  and  by  cooling,  fome  white  flakes  are 

1  depofited. 
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depofited.  Sulphuric  ether  alfo  diffolves  part 
of  the  cerumen ;  and  though  it  depofits  nothing 
by  cooling,  it  acquires  a  (light  colour  by  re- 
maining fome  inftants  in  contaftwith  it,  either 
in  the  heat  or  in  the  qold. 

8.  Two  grammes  of  cerumen  treated  with 
hot  alcohol  loft  1,25  grammes,  and  aftejrwardsj 
weighed  only  0,75  of  a  gramme.  The  portion 
not  diffolved,  when  dried  in  the  air,  was  tranf- 
parent,  brittle,  lefs  coloured,  lefs  fufible  by  the 
iire,  and  exhaled,  while  it  burned  more  ammonia 
tha^  oily  vapour ;  the  coloured  alcohol  afforded 
by  evaporation  a  refiduum  ^  of  a  pretty  dark 
colour,  confiderably  bitter,  of  a  confiftence  and 
fmell  refembling  thofe  of  turpentine,  fufible 
without  fwelling,  volatilizing  into  a  white  va- 
pour of  a  fatty  fmell,  and  without  leaving  any 
perceptible  coal :  it  had  all  the  charafters  of  a 
jixed  oil. 

Two  grammes  of  the  fame  cerumen,  treated 
with  fulphuric  ether,  with  the  application  of  a 
little  heat,  loft  1,25  grammes,  and  weighed  now- 
only  0,95.  The  liquor 'was  lefs  coloured  than 
that  of  the  alcohol ;  evaporated  by  a  mild  fire,  it 
left  a  matter  of  a  pale- yellow  colour,  of  a  tena- 
cious confiftence  like  turpentine,  of  a  fmell 
analogous  to  that  of  this  refin,  and  lefs  bitter 
than  that  which  had  been  obtained  by  the  al- 
cohol. The  0,95  grammes  not  diliblved  by  the 
ether,  refembied  the  refiduum  left  by  the  alco- 
hol, and  exhaled  much  ammonia  upon  ignited 
foal«.     'Jhere  is,,  therefore,    a  ftriking  refem- 

blance 
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blance  between  the  aftion  of  alcohol  aiid  that 
of  ether  upon  the  cerumen :  both  take  from  it 
a  matter  of  an  oily  nature,  more  foluble  in  the 
firft  than  in  the  fecond  of  thefe  liquids,  and 
leave  an  infoluble  animal  fubftance* 

9.  The  kind  of  fatty  oil  feparated  from  the 
cerumen  by  the  alcoholic  liquids,  is  fufible,  and 
diffues  upon  the  coals  a'  pungent  adipofe  fmell ; 
a  little  coloured,  and  it  is  fufceptible  of  diflblv* 
ing  in  the  fixed  and  volatile  oils,  but  with 
difficulty  in  cold  alcohol ;  though  very  com- 
pletely ifweemploy  a  largequantity  of  this  liquid 
The  leys  of  fixed  alkalies  unite  with  it  by  mere 
trituration,  and  form  with  it  a  kind  of  foap, 
which  does  not,  indeed,  aflume  either  the  tattc 
or  the  confiftence  of  common  foap. 

As  to  the  matter  infoluble  both  in  alcohol 
and  in  ether,  fince  it  becomes  dry  and  brittle 
in  the  air,  fince  it  foftens  and  even  partially 
difTolves  in  water,  which  afterwards  putrefies ; 
iince  it  is  capable  of  exhaling  empyreumatic 
ammoniacal  fumes  whilft  it  fwells  upon  the 
coals,  and  of  diflblving,  though  imperfedly  in 
the  alkaUes,  thefe  charafters  manifeftly  belong 
to  albumen;  and  what  confinns  this  notion  is, 
that  when  it  is  burned  in  a  crucible  of  platina, 
it  leaves  a  light  coal  of  an  acrid  and  alkaline 
tafte,  manifeftly  containing  foda  and  phofphate 
of  lime. 

10.  Befides  thefe  two  fubfl:ances,  the  bafes  of 
the  cerumen  of  the  ears,  it  manifeftly  contains 
a  diftin<?t  colouring  matter,  though  it  has  not 
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yet  been  obuiuied  feparate,  on  account  of  the 
too  finall  quantity  N^^hich  ^e  haH^e  hitherto  had 
of  this  iwiniial  {)rado^.  It  appears  that  this 
colouring  matter  is  the  caufc  ck  its  bitternefs, 
aikd  that  it  is  the  principle  of  the  ceruitien 
which  varied  the  tnoft,  (m<:e  in  fa6i;  ti^  mod 
llriking  diflTcrcnces  which  are  remarked  in  it  re- 
late to  its  colouration  and  its  bitternefs. 

Citizen  Vauquclin  has  given  the  following 
tefult  of  this  mafs.  The  cerumen  of  the  ears 
is  a  compound  of  three  fubftances :  Ift,  a  fatty 
oil,  more  analogous  to  that  which  is  contained 
in  the  bile,  than  to  any  other  adipofe  animal  mat- 
ter; 2d.  an  albuminous  animal  mucilage;  3d. 
a  colouring  matter  which  feems  to  refemble  that 
which  forms  part  of  the  bile,  by  its  bittemefs 
and  its  adhefion  with  the  fatty  matter. 

1 L  The  ufes  afcribed  to  the  cerumen  are,  to 
foften  and  lubricate  the  fides  of  the  naeatus  audi- 
torius,  to  deter  infedls  from  entering  into  this 
paffage,  by  its  bittemefs,  to  foftep  and  even 
deaden  the  fonorous  vibmtiuns  of  the  air,  and 
thus  to  moderate  the  force  of  found.  There  is 
reafon  to  believe,  from  the  oily  nature  of  the 
cerumen^  and  its  bittemefs,  that  it  ought  to  be 
ranked  in  the  clafs  of  excretions,  and  that  it 
evacuates  a  particular  acrid  matter.  If,  as  the 
ancients  remarked,  its  quantity  incrcafes  iu 
fome  circumftaiices  of  difeafes,  and  if  its 
proportion  anfwers  to  that  of  fome  other  eva- 
cuations, the  obfcrvalions  M'hich  Bordeu  called 
upon  the  phylicians  to  ^ake,  may  fome  day 
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afford  more  light  refpedling  the  ufes  of  this 
humour.  Haller  does  not  forget  to  remark, 
according  to  Derham, .  that  birds  have  no  ce- 
rumen, and  that  it  is  found  only  in  thofe 
animals  whofe  meatus  auditorius  is  more  or  lefs 
.elongatfed.  In  fa6l,  it  is  abundant  in  fome  of 
the  mammalia ;  and  it  would  be  of  gr.eat  utility 
to  the  ^rt  to  examine  it  with  care  in  thefe 
•  animals,  iaj  order  to  afcertain  its  properties  and 
jthe  relations  or  differences  which  fubfift  bo- 
twcei;i  it  an^  tjb^it  of  man. 


Article  XVIIL 

Of  the  Tracheal  and  Bronchial  Humour  ;  of 
the  Pulmonary  Gas,  and  of  the  calculous 
Concyetions  of  the  Lungs. 

1.  BY  referring  to  this  article,  all  the  ani- 
mal matters  which  belong  to  the  chefl  in  par- 
ticular, and  which  are  fituated  within  thp 
cavity  of  the  thorax,  WjC  find  a  much  grea^r 
number  of  thefe  matters  than  I  have  inferted 
in  this  title.  In  faft,  we  njuft  rank  in  this  clafs 
the  tracheal  humours,  the  humour  of  the  brop? 
chial  glands,  the  arterial  and  the  yepous  blood, 
the  air  infpired,  the  air  jexpired,  or  the  pulmo? 
nary  gas,  the  pulmonary  tranfpiration,  the 
humour  of  the  pericardium,  that  of  the  pleun^ 
the  concretions  of  the  lungs,  the  parenchymar 
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tous  texture  of  this  vifcus,  and  the  texture  of 
tJie  heart.  But  aniongft  thefe  twelve  fubftances, 
there  are  many  which  are  already  known,  and 
which  have  already   been   treated   of  in  the 
articles  concerning  the  matters  generally  dif- 
fufed^hroughout  the  whole  body*     In  faft,  I 
have  elfewhere  fhown  the  difference  between 
the  pulmonary,  arterial  and  venous  blood,  and 
the  blood  of  the  other  regions.  The  air  infpired 
is  that  of  the  atmofphere,  which  has  been  ex- 
amined in  detail  in  the  fecond  feftion ;    the 
pulmonary  tranfpiration  has  been  compared,  in- 
one  of  the  preceding  articles,  with  the  cutane- 
ous perfpiration  of  the  whole  body;  the  humour 
of  the   pericardium   and    that    of  the   pleura 
prefent  no  difference  from  that  of  the  other 
internal  membranous  furface ;    the   parenchy- 
matous texture  of  the  lungs,  which  has  been 
confounded  with  the  cellular  texture,  has  not 
yet  been  particularly  examined ;  that  of  the 
heart  is  only  mufcular  fibre,  more  denfe  than 
that  of  moft  of  the  mufcles.     There  are  there- 
fore to  be.  examined  with  more  detail,  only  tlie 
tracheal  and  the  bronchial  humours,  the  pul- 
monary gas,  or  the  air  evacuated  by  expiration, 
and  the  calculous  concretions.  I  have  not  even 
comprehended,  in  this  general  enumeration,  the 
humour  of  the  thymus;  becaufe,exceptingthat  it 
has  been  compared  with  milk  on  account  of  its 
whitenefs,    its  nature  is  abfolutely  unknown. 
Not  the  flighteft  experiment  has  been  made 
.  upon  its  compofition  and  its  properties,  though 

this 
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this  objefl  is  very  intercfting^  and  deferyes  aU 
the  attention  of  phyfiologifts. 

2.  The  larynx  and  the  trachea  are  contiau* 
ally  lubricated  and   moiftened   by  a-  humour 
which  extends  throughimt  the  whole  continuity 
of  the  bronchial,  and  which  covers,  lubricates^ 
and  foftens   their  internal  membrane.      TWf 
humour  is  a  little  vifcous  and  gluey ;  it  ia  trans- 
parent, and  of  fuch  a  confiftence^  that  it  can- 
not flow ;  for,  had  it  this  chara6ler,  it  would 
inceflantly  irritate  this  very  delicately  fenfible 
pafTage,  and  excite  a  perpetual  cough*     This 
humour  of  the  trachea  appears  to  be  of  the  fame 
nature  as  that  which  moifiens  And  lubricates 
all  the  other  cavities  or  hollow  membranes*     It 
is,  however,  probable,  that  this  liquid  has  not 
the  fame  faline   chai'after  as  the  faliva,    the 
mucous  humour  of  the  mouth,    &c.      It   is 
known  that  the  tracheal  humour  has  neither 
tafte  nor  fmelK     Hitherto  it  has  not  been  poffi- 
blc  to  make  any  particular  analyfis  of  it,  becaufe 
it  is  not  eafy  to  procure  a  fufficientquatitity  of 
it  for  this  analyfis.     Anatomifts  have  attributed 
the  origin  and  referred  the  fource  of  this  liquid 
to  mucous  gland!^  jor  crypts,  fituated  under  the 
internal  membrane  of  thefe  air  du6ls ;  fomc- 
times  it  is  difcharged  in  the  form  of  fputa*    It 
cannot  be  doubted  that,  being  inceflantly  incon- 
ta6l  with  thea.ir  which  penetrates  the  bronchial 
veficles,  this  humour  thickens,  either  by  the 
evaporation    which  it    undergoes^    or  by  the 
aftion  which  the  atmofperical  oxigen  gas  exer* 
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cifes  upon  it  Some  phyfiologifts  have  errone- 
ouily  attributed  to  it  the  blackifli  blue  colour, 
of  certain  flaky  matters  which  are  coughed  up, 
and  which  proceed  from  another  fource,  of 
which  I  fliall  fpcak  in  the  following  number*  ^ 

3.    The    tiacheal   humour   is   confidered  as^ 
adapted  to  prevent  the  drynefs  of  the  internal 
furface  of  the  larynx,  of  the  trachea,  andof  th^ 
bronchia,  a  drynefs  which  would  eafily  be  oc- 
cafioned  by  the  contael  of  the  air,    that  con-^ 
tinually  paffes  through  thefe  cavities.    It  h  dlfo/ 
believed,  that  it  defends  the  membrane  ofthefc 
very  fenfible  paffages  againfl:  the  a^Sion  of  dif- 
ferent acrid  fubftances  and  irritating  powders, 
fo  often  difleminated  in  the  air  which  incef- 
fantly  traverfes  them ;  linally,   the  ufe  is  attri- 
buted to  it  of  rendering  the  voice  "^ft^  and 
preventing  the  roughnefs  and  hardnefs  which 
the  founds  iffuing  from  the  lungs  would  hav^ 
if  thefe  tubes  were  dry  and  deilitute  of  this 
lubricating  mucilage.     The  air  which  defcends 
-  very  dry  and  very  cold  into  the  lungs,  takes 
a^viay  much  of  the  evaporable  or  aqueous  part 
of  this  tracheal  humour,  and   gives  it  a    re- 
markable chara^er  of  glutinofity  and  adhefion 
/  to  the  fides  of  the  trachea;    in  this  cafe  thi^ 
thickened  matter,    which    can   no  longer   be 
eafily  abforbed,    is  diibharged  by  the    cough 
which  its  weight  and  its  irritation  excite :  fuch 
is  the  caufe  and  the  nature  of  catarrhs.     The 
glairy  lamime,    or  the  more  or  lefs  concrete 
flakes,  are  fepaiated  only  by  a  violent  effort  of 
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the  air  which  impels  them,  and  then  the 
cough  is  convulfive  or  painful ;  or  elfe  they 
are  raifed  or  flowly  detached  from  above  the 
tracheal  membrane,  -by  this  liquid  humout 
which  exudes  beneath  them^  in  which  cafe  they 
are  coughed  up  with  more  facility  and  lefs  pain. 
It  is  in  this  manner  that  confinement  to  the 
bed,  by  retaining  the  perfpirable  matter  in  its 
veflels,  and  caufing  that  of  the  lungs  to  be 
more  abundant,  operates. 

4.  I  diftinguiih  by  the  name  of  bronchial 
humour,  a  kind  of  matter  feparated  by  the 
glands  of  the  fame  name,  which  is  poured 
into  the  bronchia  by  particular  fmall  excretory 
dufts.  It  is  very  different  from  the  tracheal 
humour;  it  is  not  vifcid,  ropy,  nor  extenfible 
likethat  matter.  It  is  difcharged  in  the  morning  in 
the  form  of  fmall,  irregular,  and  moft  frequently 
roundifh  lumps,  of  a  confiftence  refembling  a 
thick  jelly,  of  a  blackifli  or  blucifh  colour,  inr- 
foluble  in  water,  at  the  furface  of  which  they 
fwira  ;  its  quantity  varies  in  different  indi- 
viduals. Though  it  has  not  yet  been  parti- 
cularly examined,  its  fenfible  characters  are 
fufficient  to  diftinguiih  it  as  a  peculiar  mattej". 
The  glands  which  furnifli  it,  and  which  have 
not  yet  perhaps  fufhciently  fixed  the  attention 
of  anatomifts  or  phyficiaps,  have  themfelves 
a  ftrudure  very  diftinft  from  all  the.  other 
glandular  organs.  They  have  been  erroneoufly 
confounded  with  the  fyftcm  of  lymphatic 
glands*     Their  fprm,  their  fize,  their  texture, 
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their  colour,  even  their  coniiftence,  and  their  dif- 
eafes,  every  circumftance  claims  the  attention  of 
fcientific  Wen  to  this  orscan  hitherto  too  little 
known.  .We  might  be  induced  to  fuppofe, 
whcQ  we  oblerve  their  blueifh  or  blackifli  grey 
colour,  their  confifte nee,  and  that  of  the  humour 
which  they  furnifli^  that  they  form  a  kind  of 
refervoir  for  the  carbonous  matter  of  the  blood. 
Many  obfen'^ations,  followed  up  with  zeal  and 
fagacity,  are  required  in  order  to  determine  the 
ufes  and  the  fundioiis  of  this  particular  glan- 
dular fyftem.  ^ 

5.  By  calling  the  elaftic  fluid  which  is  dif- 
eharged  from  the  lungs  by  expiration  pulmo* 
nary  gas,  my  intention  is  to  announce *that  the 
atmofperic  air,  after  having  remained  for  fome 
time  in  the  lungs,  is  ilifcharged  from  them  in  a 
(late  of  alteration  which  dej^cnds  upon  the 
Tiature  of  this  organ  itfclf,  and  which  I  have 
already  indicated  in  the  hiftory  of  the  blood. 
This  fluid  is  neaily  the  fame  in  quantity  as  it 
entered,  fince  the  carbon  and  the  hidrogen, 
as  well  as  the  water  ready  formed,  v/hich  are 
added  to  it,  correfpdnd  very  nearly  with  the 
proportion  of  oxigen  gas  which  it  yields  to  the 
blood.  It  contains  no  more  than  a  few  hun- 
dredths of  this  oxigen  gas  ;  and  if  it  has  been 
rcfpired  two  or  three  times  in  fucceffion;  which 
cannot  be  done  without  much  difficulty,  it 
•contams  nonfe  at  all:  accordingly,  it  ex^tin- 
guiflies  inflamed  bodies,  and  flupefies  animals. 
We  find  in  it  the  fame  proportion  of  azotic  gas 
.  Vol.  IX.  H  h  ^    a3 
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as  before.  Water  is  one  of  the  materials  that 
are  added  in  the  greateft  abundance  to  this  ex- 
pired gas,  fince  nearly  half  a  gramme  of  it  is 
expired  every  minute,  or  7fO  grammes  ia 
24  hours.  We  alfo  find  in  it  gafeous  carbonic 
acid,  proved  by  the  precipitate  formed  by  the 
expired  air  when  received  into  folutions  of 
lime,  of  flrontian  and  of  barites;  it  is  alfo 
charged  with  more  caloric  than  it  contained 
when  it  entered  the  lungs:  and  this  is  the  rea- 
fon  why  it  depofits  water  in  the  form  of  fumes 
when  it  paffes  into  a  cold  atmofphere.  Perhaps 
it  may  alio  contain  a  certain  portion  of  car- 
bonated hidrogen  ;  and  we  may  attribute  to 
this  fubftance,  \vhich  ha3  not  been  rendered 
fenfihle  in  it  by  chemical  experiments,  the  dan- 
gerous and  deadly  effects  which  it  produces^ 
and  which,  are  different  from  the  afphyxia; 
perhaps  fome  animal  miafraa,  fome  contagi- 
ous virus  may  efcape  at  the  fame  time  with 
the  air  expired.  As  it  has  ^ot  yet  been 
exhibited  by  experiment,  it  is  only  by  conjec- 
ture that  we  may  fufpeft  its  influence  in  the 
production  of  difeafcs,  and  the  fepticity  which 
it  introduces  into  the  humours  of  thofe  who 
refpire  it.  Chemiftry  ought  to  occupy  itfelf 
withqut  intermiflion  in  confirming  or  overturn- 
ing thefe  ideas,  and  rank  them  amongil  thofe 
phyfical  truths,  the  proofs  of  which  medicine 
mud  either  confirm,  or  elfe  arrange  them  in  thf 
clafs  of  hypothefes ;  in  fad,  thefe  are  adopted  in 

the 


the  A«ory  of  this  important  art  only  for  want 
of  exa^  experiments  and  fafts. 

6.  One  of  the  iiiatters  peculiar  to  the  organ$ 
contained  in  the  thorax,  an4  which  is  only  the 
product  of  a  morbid  alteration,  but  more  fre- 
quent than  has  hitherto  been  believed  or 
afferted,  is  a  concretion  formed  in  the  lungs, 
which  has  been  called  pulmonary  jionts^  or 
^calculi :  thefe  are  fmall,  hard,  unequal  and 
rough  bodies,  of  an  irregularly  fpherical  form, 
refembling  fmall  pebbles,  of  a  grey  or  reddilh 
colour,  which  becomes  white  when  they  are 
dried  in  the  air,  and  which  are  difcharged  by 
coughing,  fometimes  even  whilft  the  perfon  is 
in  perfeft  health,  but  moft  frequently  in  the 
courfe  of  fome  attacks  of  aflhma,  or  of  the 
terrible  phthifis  pulmonalis.  Attentive  phyfi- 
cians  and  exa6l  obfervers  frequently  meet  with 
them  in  their  pra6tice.  Through  their  care  I 
have  had  a  fufficient  quantity  of  them  to  be 
able  to  examine  them  :  I  have  found  them  to 
be  of  the  fame  nature  with  the  pineal,  lacrymal, 
and  falivary  concretions :  they  are  compofed 
of  phofphate  of  lime,  and  of  a  fmall  quantity 
of  gelatinous  matter.  It  is  not  known  whe- 
ther they  proceed  from  the  texture  of  the  lungs 
or  bronchia  itfelf,  when  the  patients  difcharge 
them;  but  diffeftions  prove  that  they  are 
formed  in  the  areolae  even  of  the  parenchyma 
of  the  lungs,  fince  in  cutting  the  lungs  a  great 
quantity  of  them  are  fometimes  found,  which 
gi*ate  under  the  fcalpel.    Here,    as  in  mauy 
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cafes  already  menti  on  eel,  this  phofphate  of  liiM 
depofited  by 'its  fuperabundance  proceeds  from 
the  white  humoiirs,  when  the  concretion  is 
fmall  and  infiilatcd :  but  it  may  proceed  alfo 
from  the  blood,  jefj>ecially,  when,  being  numer- 
ous and  diflfeminated  in  the  interior  of  .the 
organs  of  refpi ration,  thefe  concretions  appear  to 
occupy  at  the  fame  time  the  M'hole  texture- 
of  the  lungs • 


Article  XIX. 

Of. Milk  and  its  different^  eco7iomica%  cheniical^ 
alimentai'ily  and  medicinal  Properties. 

« 

Section  I. 
.  .Natural  Ilistory,   or  Formation  of  Milk 

1.  MILK,  a  liquid  fo  weH  known,  fo  ufeful, 
ib  generally  employed  as  food  and  condi- 
ment, .is  one  of  the  fubftauces  which  have 
been  moil  examined  b)-  cliemifts,  as  it  is  one 
upon  which  the  proceflcs  of  the  arts  have 
been  extremely  vaiicrl.  Its  hiftory  miift  be 
one  of  the  moft  detailed,  as  it  is  one  of  the 
moft  important  matlei-s  with  which  chemiftry 
can  be  occupied :  accordingly,  we  fliall  divide 
this  article  into  eight  paragraphs,  in  order  to 
difpofein  a  methodical  order,  adapted  for  facili- 
tating its  ftudy,  the  fafls  which  will  lead  us  to 
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underftand  its  properties.  The  firft  paragraph 
will  contain  an  account  of  its  forniation  ;.  the 
fecond,  that  of  its  chemical  propertfes ;  tU^- 
third,  the  chemical  examination  of  the  entire* 
milk,  fuch  as  natiu^  prefents  it  when  it  Tflues 
out  of  its  refervoirs  ;  in  'the  fourth  I  Ihall  treat 
of  tlie  whey  ;  in  the  fifth  of  the  cafeous  part, 
Or  cheefe  ;  in  the  fixth  of  the  butter  or  its  oily 
matter;  the  feventh  will  be  afligned  to  the exr 
amination  of  the  principal  differences  whiehi 
this  liquid  prefents  in  the  fpecies  of  animals} 
which  funiiili  it  ;  finally,  the  eighth  will  cpn*' 
tain  the  enumeration  of  the  various  ufes  foe 
which  different  kinds  of  milk  are  employed  in; 
rude  or  civilized  fociety.  As  milk  is  one  of  the 
liquids  with  which  Nature  has  fupphed  the  firft; 
wants  of  men,  it  is  not  to  be  wondered  at  that 
ail  immepfe  number  of  obfervations  have.beciL 
coUefted  refpeeling  its  properties,  and  that  its 
hiftory,  when  we  confidcr  it  fuccelTively  as  na- 
turalifts,  as  phyficiaus,  as  chemifts,  or  as  econo- 
mifts,  prefents  very  extenfive  details. 

^.  This  liquid  is  formed  in  a  particular  organ 
W'hich  occupies  the  anterior  part  of^  the  cheft, 
in  women,  and  a  large  part  of  the  abdomen  iu 
tbefemale  animals.  As  there  are  only  a  fmall 
number  of  fpecies  df  animals  in,  whicli  this 
formation  takes  place,  and  as  thefe  animals  are 
diftinguiflied  from  all  others  by  the  two  well 
marked  charaAers  of  bringing  forth;  tlieipyouwg 
living,  and  of  being  provided-  with  ntamm<B^ 
they  hayc  becQ  called  wanwiaim  ;^th[eii  »re^ 
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under  other  anatomical  relations,  viviparous 
quadrupeds  and  cetacea.  The  very  beautiful 
form,  the  dii]dn£i;  protuberance,  the  hemif- 
pherical  and  prominent  furface,  the  delicate 
fkin  which  the  breafts  of  women  exhibit,  and 
which  conftitute  one  of  the  charms  of  beauty, 
the  amenity  and  contour  of  which  artifts  repre- 
fent  with  fuch .  graces,  are  attributes  peculiar 
to  the  human  fpecies.  We  do  not  find  them  in 
the  females  of  any  other  animals :  the  number  of 
twoisalfo  given  to  but  very  few  fpecies  of  thcfe. 
Ih  moft,  the  number  of  mammae  amounts  to 
between  four  and  ten.  The  female  elephant, 
the  mare,  the  gazelle,  and  in  general  thofe  ani- 
mals that  have  only  one  or  two  young  have 
alfo  only  one  pr  two  mamma,  but  fliaped  very 
differently  from  thofe  of  woman.  The  nipple 
isfingle  in  each  mdmmae  in  wopian;  jt  is  qua- 
druple in  the  cow. 

•  3.  In  works  of  phyfiology  and  medicine,  ex- 
amples are  frequently  quoted  of  milk  ready 
iformed,  fwelling  the  mammje  of  fome  male 
children  and  animals,  and  even  of  fome  adults : 
the  prefencc  of  this  liquid  in  }'X)ung  girls  before 
^e  age  of  pubei  ty  is  ftill  more  frequently  fpo- 
|cep  pff  ^ence  it  is  concluded  that'there  is  no 
Ijeeeflfary  pependance  between  this  formation  of 
rilk  an4.  ^|i<s  a6i  oif  ge^ieration  ;  but  thefe  rare 
iBsj  contrary  tp  the  accuftomed  order  of  na- 
ture, do  njiiproye  theopinion  whichi^  attempted 
beeila$|Uhed  upon  this  point :  for  no  accu- 
;^ate  otpcrffpcnt  has  proved  that  this  was  real 
r  :!^  milk; 
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milk  :  and  as  for  its  having  a  fweet  or  iniipid 
tafle,  an  humour  formed  iafome  circamflances 
and  by  feme  caufes  independent  of  pregnancy,, 
is  not  real  milk*  Tliis  rare  phenomenon  has 
never  been  described  except  in  man,  and  it  has 
not  beenobferved  in  the  animals  whofe  paffions 
and  manner  of  living  are  not,  like  ours,  con- 
trary  to  nature,  nor  force  her  to  deviate  from 
her  ordinary  courfe» 

4.  Under  the  fkin  of  the  mammas  are  nmfles 
of  folid  and  granulated  fat,  which  it  covers ; 
and  in  a  cellular  texture  with  large  melhes  is  * 
inclofed  a  conglomerate  glandular  apparatus^ 
covered  with  a  har^l  and  white  integuruent  that 
occupies  the  middle  of  this  prominent  organ* 
This  apparatus  is  formed  of  parcels  fcparated 
by  membranous  cells,  and  thefe  parcels  are 
themfelves  formed  of  hard,  folid,  entire  grains 
without  cavities,  compofed  of  implicated  vef- 
fels.  This  mammary  gland  exifts  in  males  and 
rn  infants,  but  much  fmaller,  and  not  fur*- 
rounded  with  fat  as  in  females:  fifteen  or 
twenty  excretory  dufts,  vifible,  elongated,  hard,  . 
of  a  diamieter  fufficiently  confiderable  during 
the  period  of  la^ation,  are  t^olle^ted  below  the 
areola  of  the  breaft,  and  proceed,  without  con^ 
founding  themfelves  or  an  aftomofing  with  each 
other  into  the  nipples,  where  they  open  exter- 
nally ;  they  are  infleded  into  the  rugoiities  of 
the  papilla  or  nipple,  and  elongated  or  diftended 
^i'lien    the    nipple  itfelf  is  elongated   by  the 

Jcind 
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kind  pf  eredion  which  fri6lion  or  futSlioti  pro- 
duces in  it.  A  muHitude  of  other  thin  and 
lonif  dufts  are  obferved,  which  opeii  into  the 
adipofe  texture,  which  do  not  belong  to  the 
glands,  properly  fo  called,  and  which  Haller 
imagined  to  pour  a  fafety  humour  into  the 
milk'.  + 

,5.  When  the  uterus  has  conceived,  the 
mammaj  gradually  grow  larger,  their  glandular 
texture  tumefies,  the  orgafm  pervades  it,  the 
difpofition  to  form  milk  gradually  eftablifliej 
itfelf,  which  is  announced  by  a  limpid  or  tur- 
bid ferofity  difcharged  by  the  papilla.  After 
the  birth  of  the  infant,  the  womb  having  con- 
tracted itfelf  again  three  or  four  days  after  de- 
livery, the  milk  begins  to  be  really  formed; 
the  mammae  become  diftended,  fwelled,  and 
painful,  and  the  milk  difcbarges  itfelf  fpon- 
taneoufly.  The  fu6lion  of  the  infant  greatly 
^accelerates  its  difcharge,  and  augmients  its 
produftion.  There  firft  runs  out  a  -very  li- 
quid flightly  and  opaque  liquid,  which  is  the 
coloftrum ;  foon  afterwards,  this  liquid  be- 
comes daily  thicker,  more  perfed,  white, 
odorous,  favoury,  and  fufceptible  of  aftbrding  a 
piore  and  more  fubftantial  nouriilmient  to  the 
fuckling.  It  continues  to  flow  for  whole  years, 
when  the  fuclion  and  the  irritation  are  not  in- 
terrupted, and  the  quantity  which  is  formed 
is  fometimes  fo  abundant  that  a  nurfe  can 
fuckle  feveral  infants  at  the  fame  time. 

6.  The 
2 


6.  The  format iou  and,  as  it  is  called,  the 
rifijig  of  the  milk  has  great  relation  with 
the  funiSions  of  the  uterus.  It  feems  at  fir  ft 
that  a  really  milky  liquid  is  formed  in  this, 
vifcus ;  and  the  lochia^  which  have  in  part  the 
fame  chaiadter,  flow  till  the  periqd  when  the 
rajlk  is  ^jundantly  fecreted  in  the  breafts.  Phy- 
ficians  believe  that  this  liquid  actually  pafles 
from  the  uterus  into  the  breafts,  and  a  great 
number  of  fa6h  proves  this  fympathy  between 
tliefe  two  organs.  They  both  aflume  their  pc-' 
culiar  adivity  at  the  fame  period  :  the  breafts 
become  prominent  as  foon  as  the  menftrualdif- 
charge  appears,  or  the  genital  parts  develop  them-  - 
felves ;  the  milk  begins  to  be  feparated  when  the 
menftrual  difcharge  difappears  in  confequence 
of  pregnancy  ;  its  fuppreflion  caufes  the  mam- 
mary glands  to  become  humid  :  tliefe  glands. 
coUapfe  when  the  menftrual.  difcharge  ceafes; 
and  thefe  two  organs,  the  womb  and  the 
breaft,  become  inatlive,  and  are  excited  intp. 
activity  at  the  fame  perio<ls.  Phyfici^ns  even 
avail  themfelves  of  this  adlion  when,  in  order 
to  diminiih  tlie  too  great  abundance  of  the 
meuftruaF  evacuation,  they  apply  a  cupping 
glafs  to*  the  breaft.  Difcharges  by  one  or  the 
other  way  fucceed,  and  correfpond  with  each 
other.  This  relation  is  alfo  proved  by  the  feu- 
fation  which  the  titillation  of  the  nipples  excites 
in  the  genital  parts ;  acrordingly  the  ancients 
admitted  the  concurrence  of  the  uterus  in  the 
formation  of  milk. 

7.  Some 
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7.  Some  anatomifts  admit  the  blood  only  as 
the  fource  of  the  milk  ;  they  believe  the  mam- 
mary arteries  to  be  its  fole  origin.     The  fmal- 
nefs  of  thefe  fanguineous  du6ls   has  induced 
others  to  think  that  the  arteries  do  not  furnift 
tiie  only  matter  of  the  milk.     Haller  admitted 
in  it  the  admixture  or  the  addition  of  fat  by 
thp  dufts  of  which  I  have  fpoken.     It  is  pretty 
generally  believed  that  the  chyle   contributes 
more  abundantly  than  the  blood  to  the  forma- 
tion of  the  milk,  bccaule  its  quantity  is  always 
proportionate  to  that  of  the  nouriftiment;  be- 
caufe  the  chyliferous  veffels  exhibit  to  the  ana* 
torn  id  a  liquid  analogous  to  milk ;  becaufe  milk 
has  freouently  the  fmell  and  feveral  of  the  cha» 
rafters  of  the  aliments ;  and  laftly,  becaufe  nurfes 
feel   the   milk  flow  into  their   breafts   at   the 
moment  when  the  chyle  afcends  into  its  veflels. 
For  thefe  reafons  phyficians  have  believed  that 
thefe  two  liquids  are  fimilar  to  each  other,  and 
have  defcribed  the  properties  ant^   the  morbid 
affeftions  of  the  different  elements  of  the  chvlc 
likethofc  of  the  milk:  but  this  analogy,  when 
carried  too  far,  may  be  erroneous,   and  experi- 
ence has  not  yet  proved  it  in  a  dire6l  manner. 
I  am  much  more  inclined  to  believe  that  the 
intire  lymph,   the  quantity  of  which  is  aug- 
mented, arid  its  motion  accelerated  by  the  chyle 
at  the  moment  when  it  afcends  from  the  intef- 
tines  injto  its  dadls,    contributes    to  the  pro- 
duction of  the  milk,  and  that  while  the  blood 
furniflies  the  album ino-cafeous  part,  the  fat  af- 
fords 
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fords  the    butyraccous,    and   the   lymph    the 
ferous. 

8.  When  the  miljc.  is  well  formed,  and  difr 
tends  its  refervoirs,  frequently  the  laftiferouf 
or  gala£lophorous  tubes,  being  opened  an4 
dilated,  difcharge  it  fpontaneoufly :  a  kind  of 
qrgafn)  pervades  thefe  tubes,  prefts  them,  dilate^ 
them,  afterwards  contra6ls  them,  and  giye« 
tiiem  th^t  motion,  that  aflipn  ^hich  frequently 
caUfes  the  n>ilk  tto  ifTue  out  in  more  or  lefs 
rapid  jets.  That  f^6tioii,  or  the  art  or  mode  of 
which  nature  has  giveu  to  the  infant  from  the 
ijeceffity  of  nouri(hing  himfelf  with  }t,  iingu-r 
larly  favours  its  difcharge.  The  vacuum  formed 
round  the  nipple,  wit^h  the  aid  of  a  fucjcipg 
inilrument,  or  by  mean$  of  the  neclf  of  ^ 
heated  bottle  applied  to  it,  aqd  the  preflurp 
of  the  air  which  applies  itfelf  with  advjtn- 
tage  to  the  hemifphere  of  the  mammae,  folicits 
this  difcharge  with  fuch  energy,  that  we  fee  it 
fpout  out  in  white  streams,  of  whjch  ffc* 
quently  fi^  or  eight  are  very  evidently  perr 
ceived  in  the  females  of  animals;  the  adtiou. 
of  preffing  the  uddef  from  above  dowiiwardf 
as  far  as  the  extremity  of  the  teat,  in  milking, 
or  the  art  of  milking,  caufes  the  milk  to  flow 
with  facility  and  celerity.  The  animals  that 
have  had  their  young  taken  from  them  readily 
fubmit  to  this  extrad;ion,  which  is  attend^ 
with  a  pleafurable  fenfation  to  theoL  Nature 
has  conneded  with  this  excrietion  a  pleafurable 
fenfation  which  doubles^ that  of  being  a  mor 

ther, 
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ther,  and  which  attaches,  by  tlie  gentle  bond 
of  gratitude  and  tendcrnefs,  the  infant  who 
acknowledges  no  other  mother  than  her  by 
whom  he  is  noiirifhed. 

9.  The   influence  which  the  aliments  have 
upon  the  formation  of  the  milk^  likewife  merits 
all  the  attention  of  the  phyfician.    It  is  known 
that    well-fed  animals    afford   milk  of    good 
quality   in    abundance.        Nurfes    diftinguift 
foods  by  the   property  which  they  poflefs  of 
increafing  or    diminifliing   the  proportion  of 
'  this  liquid.     The  acrid  fmcll  of  garlic,   of  the 
alliaceous  and  of  the  cru<:iferous   vegetables, 
paffes  into  the  milk ;  the  perfume  of  flowers, 
the  aromatic  odour  of  faffron  and  of  thyme, 
the  fugar  of  the  roots  and  fruits,  the  neftar  of 
the  petals,  give  it  an  agreeable  aromatic  fmell 
and  a  pleafant  tafte.     The  red  juice   of  the 
opuntia,  the  reddifli  juice  of  madder,  the  blue 
of  indigo,   vary  the  colour  of  this  nutritive 
liquid  witV  the  anim/als  into  whofe  food  thcfe 
colouring  matters  have  been  introduced  ;  the 
bitternefs  of  wormwood,  the  acriiiionv  of  the 
milk-thiftlc,    the   aftriftiou  of   the  aftiingent 
plants,  the  purgative  property  of  the  Gratiola, 
are  recognized  in  the  milk  ;  different  medicinal 
properties  are   giyen-to  it,    according  to  the 
different  kinds  of  nouriflmient  which  are  pre- 
fenJfcedto  animals.     The  milk  of  a  nurfe  who 
has  taken  a   purgative,  produces    gripes     and 
cvacutions  inher  fuckling.  Wine,  beer,  the  dif- 
ferent vinous  liquorS) .  give  it  a  diftinguifhable 

property ; 
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property;    even  poifons,   and  feyeval  difeafe^, 
are   tranfmitted    in    this  wsiy;    and  the  milk 
participates  of  whatever  has  been    inti;oduced 
into  tlje  ftomach  of  the  woman  who  affords  it. 
10.  Even  the  paflions  M^ith  which  a  nurfe  is 
agitated,  modify  both  the  abundance  and  the 
properties  of  the  milk  that  is  fecreted  in  her 
breads;  anger  has  been  known  to  derange  the 
lyftem  of  the  infant,  and  to  give  it   convul- 
five  motions.     Chagrin,  ill  humour,  bad  news, 
fear,  depreffion  of  the  fpirits,  vitiate  the  fources 
of  the  milk,  and  fometimes  produce  a  fudden 
coUapfion    of  the  breails.     Bad  treatment  to 
nurfes,   manifeftly  alters  their  milk:    accord* 
ingly  great  care  is  taken  of  the  female  animals^ 
deftincd  to  furnilh  milk  for  the  table,  not  only 
in  the  cfcanlinefs    and   nature   of  their  foodv 
but  alfo  by  kindnefs,   careflTes  and  attentions 
of  every  kind.     Several  phyficians  have  even 
carried  this  influence  of  the  paflions  upon  the 
milk  fo  far,  that  they  have  pretended  the  milk 
itfelf  influenced  the  character  and  the  paflions 
of  the  young  individuals  that  are  nourifhed  by 
it:    thus   it  has  been   pretended  that   infants 
who  have  been  fuckled  by  choleric  and  pafllion- 
ate,  mild  and  benevolent,  lively  and  falacious, 
or  ftupid  and  phlegmatic  women,  acquire  the 
fame  moral  difpofitions.     But  thpre  is  reafon  to 
believe  that  this  opinion  is  carried  too  far,  that 
it  is  rather  from  the  example  of  the  effe6ls  of 
thefe  different  paffions  that  the  infants  gradu* 
ally  model  themlelves,  and  that  they  are  only 

imitators' 


imitators  of  ttcir  motions  inftead  of  bcrng  phy« 
fically  changed  in  their  fenforium^ 


Section  it. 

Of  the  Phyjical  Properties  of  Milk. 

i)*  THE  quantity  of  the  milk  is  varied  in 
woman  and  in  the  alnimals  by  a  multitude  of 
circumftances.  Abundance  of  drink  in  general, 
induces  an  abundance  of  the  mammary  liquid ; 
loft,  highly  nourifhing  and  eafily  digeftible  ali- 
ments produce  the  fame  efFeft.  The  farinaceous 
aliments  boiled  in  water,  •  when  the  ftomach 
digefts  them  well,  increafe  its  quantity,  and 
nurfes  are  well  acquainted  with  this  kind  of 
influence.  It  is  difficult  to  fix  the  limits,  or 
indicate  the  average  terms  of  this  produ6iion: 
.it  appears  however  in  general  that  the  milk 
moft  frequently  conflitutes  a  third  or  a  very 
little  more  of  the  weight  of  the  aliments.  There 
have  been  nurfes  however,  who,  befides  the 
milk  which  tliey  afforded  in  abundance  to  their 
infants,  yielded  ftill  fpontaneoufly  from  one  to 
iiearly  two  kilogrami^ies  of  this  liquid  in  the 
day;  in  the  female  animals  with  which  this 
quantity  is  much  more  confiderable,  it  is  fuf- 
ficiently  known  to  vary  according  to  the  fea- 
fons,  the  places  which  they  inhabit,  the  paf- 
turages  in  which  they  are  placed^  the  nature 

of 
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of  the  fodder  which  is  given  them  in  their  ftalls, 
their  age,  and  the  time  more  or  lefs  remote 
from  the  period  when  they  have  brought  forth 
young. 

12.  The  fpecific  gravity  of  milk  is  in  general 
more  confiderable  than  that  of  water;  Haller  fays 
that  it  is  to  the  latter  as  277  to  261,  or  1043, 
1000.  It  varies,  according  to  him,  and  the 
different  authors  whofe  obfervations  he  has  col- 
lected in  the  following  proportions,  1026,  1029, 
1035,  1000. 

Citizen  Briflbn,  in  his  treatife  upon  the 
fpecific  gravity  of  bodies,  gives  the  following 
table  of  that  of  the  different  milks,  water 
being  fuppofed  10,000. 


Womans'  milk     - 

10,203 

Cows'  milk 

10,324 

Goats'  milk 

10,341' 

Mares'  milk 

-       10,346 

Alfes'  milk 

10,355 

Ewes'  milk 

-       10,409 

13.  Milk  is  in  general  of  an  opaque  white 
colour,'  which  however  inclines  towards  yellow 
in  woman,  towards  blue  in  the  cow,  and  varies 
in  the  fame  female  according  to  the  proportion 
of  -its  principles,  and  confequently,  according 
to  a  multitude  of  circumflances.  However 
its  opacity  and  its  whitenefs  are  conftant,  on 
which  account  it  has  been  compared  to  an 
emulfion,  and  the .  latter  has  b^en  called  milk 
of  almonds. 

Its 
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Its  confiftence  is  that  of  an  oily  and  aqueous 
liquid  at  the  fame  time ;  M^hen  it  is  very  ftrong 
and  very  good,  it  is  a  little  thick ,  a  drop  re- 
mains upon  the  nail  without  running  down, 
and  extends  itfelf  upon  it  floAvly :  it  is  in  this 
manner  that  phyficians  judge  of  the  milk  of 
nurfes ;  a  certain  degree  of  fluidity  is  iiever- 
thelefs  pi^ftrable  to  a  too  ftrong  confiftence. 

14.  The  tafle  of  milk  is  bland,  agreeable  and 
in  general  almoft  faccharine;  it  has  however 
many  modifications  in  the  diiferent  fpecies  of 
animals;  it  ha$  fomething  unftuous  and  fiitty 
which  diftinguiflies   it,   which   manifeftly  de- 
pends u|)on  its  oily  nature.     Milk  has  a  parti- 
cular fmell,  which  is  pretty  generally  agree- 
able;  this  is  one  of  the  properties  in  which  it 
is  nioft;  fufceptihle  of  variation,  according  to 
the  nourifliment.     That  which  is  peculiar  to  it 
is   however  'inherent   in*  its   intimate  "^nature, 
and  independent  of  the  perfume  or  the  bad 
fmell  proceeding  from  the  aliments ;  it  fubfifts 
only  as  long  as  it  is  warm ;  it  is  moft  percep- 
tible at  the  moment  when  it  has  been  difchar^ed 
from  the  mammae;  it  is  fcarcely  to  be  perceived 
at  all  when  it  has  entirely  cooled  ;  it  is  renewed 
by*expofure  to  heat;  it  is  diffipated  by  ebuli- 
tion.     It  is  very  perceptible  and  recognizable 
in  clean  dairies^  at  the  moment  when  the  warto 
new  milk  is  depofited  in  them.     The  Tni!ks  of 
different  animals  have  a  particular  and   weH- 
marked  charafter  in  their  odour. 

15.  According 
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15.  According  to  the  obfcrvatlons  of  Citi- 
zens  Deyevix  and  Parmentier,  the  milk  furniihed 
by  a  cow  at  different  periods,  in  the  fpace  of 
twetity-four  hours,  prefents  great  differences, 
efpecially  if  the  milkings  are  multiplied  at  ir- 
regular diftances  of  time.  The  changes  of  the 
atmofphere,  for  the  animals  fed  by  paiture,  are 
the  principal  caufes  of  thefe  differences.  The 
moft  iingular  remark  which  they  have  made 
relates  to  the  diverfity  of  the  milk  of  a  fingle 
milking,  according  to  the  manner  in  which  this 
milking  is  divided,  and  the  udder  evacuated  at 
different  times.  The  produft  of  one  milking  per- 
formed with  care  and  received  fucceffively  into- 
four  vcfTels,  affords  really  four  fpecies  of  milk  : 
the  firfl  is  the  moft  ferous :  the  fecond  produft 
is  lefs  fo ;  the  third  flill  lefs,  and  the  fourth  con- 
tains a  very  large  quantity  of  cream.  The 
dairy  women  have  long  been  acquainted  witji 
this  phenomenon,  and  they  avail  themfelves 
of  it,  by  keeping  apart  the  lafl  produ£i;  of  the 
milking,  in  order  to  fell  it,  under  the  name  of 

pream,to  thofe  who  prefer  the  fweet,  unduous, 
thick  and  fat  milk  which  goes  by  this  name. 

16.  The  times  at  which  the  milk  is  exami- 
ned prefent  variations  according  to  the  different 
lengths  of  time  that  have  elapfed  fince  parturi- 
tion and  the  firfl  formation  of  the  milk.  The 
moft  ftriking  of  thefe  differences  obferved  in 
the  milk  is  that  which  charafterizes  it  in  what 
is  called  the  colojirum,  which  is  firftjbrmed 
immediately  after  parturition.     The  coloftrum 
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is  a  fluid  of  a  deep  yellow  colour,  thick,  vifcid 
^pd  ropy,  frequently  carrying  with  it  ftreaks  of 
blood,  affording  much  yellow  cr^am  ^  and  this 
a  fourth  more  than  the  real  cream  of  a  deep  yel- 
low very  folid  butter,  with  a  liquid  lefs  white  and 
opaque  than  the  ordinary  milk,  not  coagulablc^ 
like  the  latter,  by  means  of  rennet,  but  vifcid  and 
ropy,  little  faccharine.  The  coloftrum  changes 
much ;  from  the  fecond  day  it  lofes  fomewhat  of 
its  yellow  colour  and  of  the  abundance  of  its 
cream.  In  four  days,  it  paffes  into  the  ftate  of 
ordinary  milk,  and  it  is  not  till  this  period  that 
the  milk-women  begin  to^  vend  it  in  oiir  towns. 
Reckoning  from  this  fifth  day,  the  milk  of  the 
cow  becomes  conftantly  more  and  more  perfeSj 
acquires  a  better  confiftence  tiU  the  third  month 
when  it  is  the  moft  perfett. 


Section  III. 
Chemical    Examination  of  the    entire  Milk. 

17.  I  HAVE  already  obferved  Xh9X  the  milk 
has  l?eeu  the  object  of  much  labour  and  refearch. 
Boyle  has  made  it  one  of  the  fubje6fas  of  his 
experiments,  Boerhaave  firft  treated  in.  a 
fuflficiently  detailed  manner.  Hofimati  a;lfo  made 
it  the  fubjeft  of  many  experiments.  Macqucr 
has  defcribed  with  much  clearneis  and  precifion 
the  proceiTes  of  its  analyfis,  and  he  wjw  ac- 
quainted 
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quainted  with  its  principal  properties.  Spel- 
man  occupied  himfelf  with  its  fermentifcible 
property  ;  Rouelle  the  younger  with  the  mu- 
cofo-faccharine  matter  and  the  falts  which  it 
contains.  Scheele  difcovered  the  fachlactric 
acid,  and  fliowed,  that  the  milk  aflForded  in 
fome  cafes  acetous  acid,  and  that  the  fpecies 
of  acid  into  which  it  is fpontaueoufly  converted 
has  particular  and  chara6leriftic  properties.  I 
have  given,  in  1790,  feveral  new  obfervations 
on  the  different  materials  of  /milk.  Finally,, 
Citizen  Deyeux  and  Parmentier  have  made  d 
great  number  of  reftarches  upon  the  milk  of 
the  cow,,  taken  under  many  different  circum- 
ftances,  upon  the  economical  properties  of  this 
animal  liquor  and  of  its  products,  and  upon 
the  changes  or  modifications  of  which  it  is  fuf- 
ceptible.  Their  very  extenfi  ve  enquiry  concern- 
ing all  thefe  objefts  conftitutes  at  prefent  an 
entire  work,  which  prefents  the  moft  complete 
hiflory  of  this  animal  liquor.  1  have  here 
mentioned  only  fome  outlines  of  this  chemical 
notice  and  fome  of  the  principal  authors  of  its 
analyfis.  We  might  alfo  add  the  numerous 
fa6ts  defcribed  by  Verheyen,  Barchufen,  Verduc, 
Doorfchodt,  Egeling,  Youiig,  Gouraigne, 
Acoramboin,  Geymuller,  CartheuferandGiiielin, 
who  have  either  in  phyfiological  works  or  in  mo- 
nographic treatifes,  given  more  or  lefs  valua- 
ble details  concerning  the  milk  of  different 
animals.  Haller  has  laborioufly  coUefted  from 
(h^fe  liumierous  writers^  the  fads  which  he  has 
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employed  for  his  hiftory  of  milk;  and  as  the 
mode  of  proceeding  of  thefe  authors  was  not 
uniform,  thofe  multiplied  quotations  are  more 
capable  of  embarrafling  thap  enlightening  the 
reader, 

18.  Milk  expoied  to  a  moderate  fire  dilates 
and  fwells  confidcrably  :  this  property  is  known 
in  the  domeftic  ufesof  milk  ;  it  has  been  ob(er- 
ved  that  it  boils  at  the  199th.  degree  of  Fah- 
renheit, that  alcohol  boils  atl  81,  and  water  only 
at  212  or  the  fame  thermometer.  There  is  for- 
med at  its  furface  a  pellicle  whick  gradually 
thickens,  wi  inkles,  dries  and  grows  yellow  in 
drying.  This  is  cafeous  matter  which  feparates 
and  becomes  folid  ;  when  it  is  removed,,  and 
when  we  continue  to  evaporate  the  milk,  there 
is  formed  a  fecond  pellicle,  and  fo  on  fucceffive- 
ly.  It  is  obferved  that  thefe  pellicles  are  thinner 
and  more  tranfparent  in  proportion  as  the  eva- 
poration advances;  they  feparate  in  this  manner 
till  there  remains  only  a  ferous  and  almoft 
tranfparent  liquid  irf  the  veflTel.  In  order  to 
obtain  and  perfe6tly  feparate  the  laft  portions 
of  the  cafeous  matter  in  this  ftate  of  pellicles, 
we  inuft  take  'care  to  add,  to\yards  the  end, 
water  diftillcd  from  the  milk;  when  thi^  liquid 
affbrds.no more  pellicles,  it  is  ho  longer  fufcepti- 
ble  of  coagulation. 

Wheii  we  evaporate  the  entire  milk  to  a  thick 
coufiftcnce,  wc  obferve  that  it  undergoes  a  real 
eoagulation^and  that  mafles  are  formed  in  it;  its 
folid  matter;    when  once  thickened,  aflumes  a 
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yellowifh  colour  however  little  M^'e  may  heat -it 
more  ;  before  it  acquires  tliis  colour,  and  when 
it  is  ftill  foft,  though  thicker  and  more  folid 
than  honey,  it  conftitutes  franchipdne,  a  kind 
of  fweetmieat  which  is  prepared  by  adding 
to  the  milk  pounded  almonds,  fugar,  and 
X)range-flowers,  towards  the  end  of  its  evapora- 
tion. Formerly  the  extra6l  of  milk  was  kept 
for  preparing  the  whey  of  Hoffman  by  adding^ 
hot  water  to  it.  This  i$  almoft  always  a  bad 
medicine,  becaufe  the  extrafil  very  eafily  fpoils, 
and  becomes  acrid  and  rancid. 

19.  When  milk  is  heated  in  clofe  vefTels,  and' 
when  it  is  evaporated  on  the  water-bath,  a 
large  quantity  of  water,  very  little  pdproi^s 
and  infipid,  is  obtained,  which  prefents  no 
phenomena  by  the  re-agents,  but  whiph 
however  carries  along  with  it  fome.  matters  in 
vapour,  finoe  it  putrefies,  depofits  light  flakes, 
and  ,  becomes  fetid  when  it  is  Jcept.  I'hi^ 
jdMlilled  water  was  formerly  prepared  in  the 
laboratories  of  pharmacy,  and  great  virtues  were 
attributed  to  it  which  have  at  laft  beer^  difco- 
v,ered  not  to  exift*  The  milk  is  tjiipkened  and 
coagulated  after  having  furniil^ed  this  aqueous 
produ6l  which  conftitutes  nearly  two  thirds 
of  its  weight,,  when  the  operation  is  carried 
fo  far  as  to  obtain  the  refiduumin  the  form  of 
extraft.  When  the  extrad  itfelf  is  diftjlled  by 
the  retort  it  affords  a  turbid,  reddifli,  fetid 
water,  charged  with  zoonjc  acid  and  ammonia, 
^  pretty  abundant  quantity  of  fluid   oil   of  a 
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brown  colour,  a  portion  of  concrete  and  empy- 
reumatic  oil,  of  folid  and  cryftalline  carbonate 
of  ammonia,  of  carbonated  hidroojen  gas  and 
tarbonic  acid  gas.  The  coal  which  remains 
after  this  operation  is  confiderably  voluminous  j 
by^incineration  it  leaves  in  its  aflies  fome  traces 
of  muriate  of  foda,  of  muriate  of  pot-afh  much 
mote  abundant  than  th^  firft  and  of  phofphate  of 
lime.  Rpuelle,  who  found  in  milk  the  prefence 
of,  pot-afh  in  the  (late  of  muriate,  has  remarked 
that  this  kind  ,of  alkali  does  not  exift  in  the 
blood,  but  contains  only  foda,  either  pure 
or  combined  with  muriatic  acid.  This  ipay 
ferve  to  prove  that  another  matter  befides  the 
blood  contributes  to  the  fecretion  of  the  milk ; 
and  if  it  affords  reafon  to  believe  that  it  is  the 
chyle  as  proceeding  immediately  from  vegetable 
aliments — for  it  is  the  milk  of  the  cow  of  which 
we  fpeak,  it  announces  at  the  fame  tinie  that 
the  falts  of  pot-afh  change  ^n  paffing  into 
the  blood.  Both  thefe  confiderations  prefcnt 
chemical  problems  the  folution  of  which  is  of 
great  importance. 

20,  Milk  expofed  to  the  air  quickly  becomes 
covered  with  a  layer  of  light  matter,  of  a  dul- 
ler whitd  than  the  entire  milk,  which  itfelf  at  the 
fame  time  becomes  more  limpid,  and  afTumes  a 
blueifh  tinge.  This  white  layer,  which  is  of  a  bland 
unduous  tafte,  conftitutes  the  cream  ;  it  fepa- 
rates  more  or  lefs  quickly,  according  to  a  mul- 
titude, of  circumftances,  and  in  a  quantity 
^hicb,  in  the  milk  of  the  cow,  always  corres- 
ponds 


ponds  witli  the  gaodnefs  atid  abundance  of  the 
nourilliment ;  hence  th6  poetical  expreflioh  of 
fat  pafturage.  It  is  more  yellow  and  corifift- 
ent,  the  more  this  nourilhmetit  is  abundaht 
and  of  good  quality.  The  cream  contains 
the  butyraceous  oil,  which  is  tiot  yet  butter 
ready  formed,  with  a  ftnall  quantity  of  Very 
light  and  very  bland  cafeous  flakifs,  and  k 
confiderable  proportion  of  whey  or  ferum. 
Though  the  cream  alonC'furnilhes  the  butter, 
it  never  feparates  fpontaneoufly  and  without 
agitation  ;  it  is  known  that  it  may  be  conver- 
ted into  liffht  and  fat  cheefes.  Cream  is 
one  of  the  produfts  of  milk  upon  which  the 
quantity  and  quality  of  the  nourifliment  given 
by  the  aliments  has  the  moft  influence.  It  is  An- 
gularly changed,  diminiflied  in  quantity,  and 
affumes  a  difagreeable  fmell  in  difeafes,  a^  is 
conftantly  obferved  in  the  epidemic  difeafes  of 
animals.  I  have  obferved  that  the  cotitaft  of 
the. air  contributes  much  to  the  feparatioa  and 
the  butyrization  of  cream.  It  is  obtaiined  more 
fpeedily  in  flat  and  wide  veflels,  whicl^  prefent  a 
large  lurface  to  the  atmofphere,  than  in  narrow 
veffels.  I  Ihall  revert  to  this  phenomenon  in  the 
hiftoryof  butter. 

21.  The  entire  milk,  the  intoxicating  proper- 
ty of  which  fome  travellers  have  announced^ 
efpeciaily  the  mare's  Uiilk  in  Siberia,  and 
that  of  the  ewe  in  the  Hebrides,  is  fufceptible 
of  paffing  into  the  vinous  fermentation. 
This    art     has  long    been   pra6liied   by     the 
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Tartars  and  the  Nomadic  nations.  They  leave 
^he  mare's  milk  in  large  buckets,  and  even  mix 
it  with  blood,  and  they  obtain  from  this  mix- 
ture an  intoxicating  liquor  which  they  ufc 
ipftead  of  wine.  It  has  been  found,  in  perform- 
ing this  experiiT^ent  with  care,  that  the  vinous 
fermentation  of  the  milk  does  not  take  place 
unlefs  when  it  is  in  conficlerable  maffes ;  that  the 
integrity  of  all  its  elements  was  requifite  to  the 
effeft;  thatitdidnot^ftablifb  itfelf  well  except 
in  milk  of  good  quality  and  above  ten  degreesof 
temperature ;  that  a  flight  and  repeated  agi- 
tation of  this  liquid  in  clofe  yeffels  accelerated 
and  favoured  it,  by  mixing  ^vell  all  its  mate* 
rials  which  tended  to  feparate  from  each  other; 
that  there  was  difengaged  aconfiderable  abun*- 
dance  of  elaftic  vapour,  to  which  it  was 
neceffary  to  give  yent  from  time  to  time,  and 
that  this  was  carbonic  acid  ;  that  there  was  for- 
med a  vifcidand  tenacious  fcum,  a  fort  of  coat- 
ing at  its  furface ;  finally,  that  the  milk,  whilft 
it  underwent  this  inteftjne  and  vinous  motion 
became  in  part  acidified  and  coagulated.  When 
thefe  phenomena  have  taken  place,  the.  milk, 
which  is  clotted,  of  a  pungent  fmell,  acidulous 
and  vinous  at  the  fame  time,  being  fubje6led  to 
diftillation,  by  a  flight  ebullition,  affords  apro- 
du6l  of  alcohol  in  little  abundance,  and  acid  at 
laft,  which  inay  be  |e6lified  by  two  fuccef- 
five  diftillations,  and  prefents  all  the  proper- 
ties of  this  liquid,  which  is  identipal  \n  all  cafes, 

as 
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as  it  always  proceeds  from  one  common  fource: 
but  its  quantity  is  always  fo  fmall  that  it  can 
never  be  extrafted  from  milk  with  advantage. 
It  will  appear  that  the  flightly  faccharine  mattct 
contained  in  this  liquor  is  the  true  origin  of  this 
alcohol,  and  the  caufe  of  the  vinous  fermenta* 
tion  of  which  it  is  fufceptible. 

22.  If  the  temperature  of  the  air  exceed    fif* 
teen  degrees ;  if  the  milk  be  expofed  to  the  air ; 
if  it  be  agitated  in  order  to  retard  the  feparation 
of  the  cream  and  to   keep   the  materials  well 
mixed   together,  it  paffes  into  another  kind  of 
fermentation,  and  acquires  an  acidity  fenfible 
both  to  the  fmell   and  the  tafte.     Every  one 
knows  that  niilk  turns  fpontaneoufly  four  wheu 
it  is  kept  forfome  time;  that  great  changes  of 
the  atmofphere,   efpeciaily  ele6tric  commotions 
and  tempefts  contribute  greatly  tothisaeefcence: 
that  it  is  retarded  by  boiling  it,  which  is  attri- 
buted   to  the  difengagement   of  its  odorous 
matter,  though  it  has  perhaps  no  influence  upon 
this  property  :  at  the  fame  time  that  it  under- 
goes this  change  the  milk  curdles  or  coagulates;' 
its    conftituent    materials  feparate ;  folid  clots 
more  or  lefs  voluminous  are   precipitated  from 
it;    frequently  even    this  feparation  of  folid 
matter  takes  place  in  a  (ingle  piece,  and  we  fee 
a  white  opaque,  femi-concrete  mafs,  fhrunk  to- 
gether, and  furrounded  with  a  yellowifh  liquid  a 
little  turbid,  which  gradually  augments,  and 
feparates  from  the  folid  mafs  in  proportion  as  the 
particles  of  the  latter  approach  and  condenfe. 

The 
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The  portion  of  the  milk  thus  fpontarieoufly 
thickened  and  coagulated  is  called  the  curd, 
and  the  liquid  is  denominated  the  whey.  The 
latter  has  a  Ibur  tafte  and  a  pungent  odour; 
it  is  in  proportion  and  at  the  moment  when  it 
has  acquired  this  tafte  that  the  cafeous  matter 
becomes  folid  and  feparate.  In  this  manner 
a  new  acid  is  formed,  which  fliall  foon  be 
examined  by  the  namie  of  la8ic  acid.  In  thi 
fpontaneous  decompofition  of  the  milk,  and  in 
its  feparation  into  folid  and  liquid  matter,  we 
find  a  remarkable  anafogy  with  what  happens 
to  the  blood;  but  here  it  is  the  produ6t  of  an 
acidification  which  does  not  take  place  in  the 
vital  liquid,  and  the  ^  comparifon  if  carried  too 
far  becomes  a  real  error. 

23.  Though  it  be  well  proved  that  milk  is  fuf- 
ceptible  of  forming  by  fermentation  an  acid  of  a 
particular  nature,  it  is  however  notlefs  capable  of 
aifuming  by  a  flight  modification  the  chara6^cr 
of  true  acetous   acid.     Scheele  has  found  that 
by  mixing  fix  fpoonfuls  of  alcohol  with  about 
three  litres  of  milk ;  fuffering  this  mixture  to  fer- 
ment in  a  well-corked  bottle,  and  taking  care 
to  give  vent  from  time  to  tinxc  to  the  elaftic 
fluid  difengaged  during  this  fermentation,   the 
milk  was  converted  at  the  end  of  a  month  into 
very  good  vinegar.   It  is  only  requifite  to  pafs  it 
through  a  piece  of  linen  in  order  to  feparate  the 
coagulated  cafeous  part,  and  then  to  keep  it  in 
well  clofcd  veffcls:  it  may  be  employed,  like  real 
vinegar   for   economiqal    and    domeftic  ufts. 

We 
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We  fee  in  this  property  the  confequence  of  the 
vinous  fermentation  and  the  rapid  paffageof  milk 
into  the  ftate  which  commonly  follows  wine,  when 
we  begin  by  adding  to  it  a  portion  of  theeffen- 
tialproduQ:  of  this  fermentation:  thus  is  ef- 
tsibliihed  a  very  remarkable  anatogy  of  nature 
between  the  laftic  acid  and  the  acetous  acid. 

£4.  MUk  is  coagulated  and  decompofed  by  aU 
tihe  acids,  the  ftrongeft  a^  well  a^  the  ^eakeit 
Of  all  the  animal  liquors  it  is  that  which^prefents 
the  moft  prompt  and  e^fy  goagulation,  A  large 
quantity  of  curds  more  or  lefs  voluminous  is 
formed  and  feparated  front  it  at  the  very  moment 
when  an  acid  is  poured  into  it;  when  it  is  con- 
centrated and  agitated  a  little,  it  produces  afolid 
curd  which  howeverdivides  into  flakes  by  further 
Agitation.  Every  one  knows  the  ufe  of  the  weak 
acids  in  etfe6ling  the  coagulation  of  milk.  The 
curd  thus  formed  and  well  drained  retains  no 
aeid  tafte,  and  the  acid  that  has  been  employed 
remains  entire  in  the  fupernatant  hquor.  It  is 
therefore  by  uniting  with  the  ferum  that  the 
acids  feparate  the  cafeous  portion,and  it  is  to  its 
tendency  to  become  concrete  that  the  coagula- 
tion of  this  matter  is  to  be  afcfibed.  This  we 
fee  efpecially  in  the  curd  fpontaneoudy  formed, 
which  retains  none  of  the  acidity  of  la^ic  acid 
whe;n  it  has  been  drained,  prefied  and  wafhed* 
We  fhall  hereafter  fee  that  this  efleO;  is  produced 
by  the  a^tradion  of  the  acid  in  general  for  the 
water  of  the  milk,  l>y  the  little  folubility  of  the 
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jnfulated  cafeous  matter,  and  by  the  little  at- 
tradlion  of  the  acid  for  this  matter. 

25.  The  alkalies  do  not  produce  the  fame  ef- 
fect of  coagulation  upon  milk,- though  they  fiift 
feparate  the  cheefe  from  the   water,  and  thick- 
en this  fluid  at  firft,  becaufe  they  have  a  very 
ftrong  attraction    for  the    cafeous   fubftance. 
Their  aftion  upon  milk  has  even  been   oppofed 
to  that  of  the  acids,  becaufe  when    an  alkali 
is  added   to   this  liquid   once   coagulated,  the 
coagulum  is  aftually    re-diffolved,  by     ftrong 
agitation.     Ammonia    efpecially    enjoys    this 
property;  it   diflblves    the    curds    formed,  in 
milk  by  the   acids  very  quickly  and  eafily :  it 
re-eftabliflies  in  fome    meafure    milk  that   has 
been  turned  in.  fome  hot  drinks;  and  it  is  em- 
ployed for  fufmg  the  milk   and  caufing   it  to 
flow  in  thebreaftsof  lying  in  women,  when  they 
are  attacked    M^ith    that   very  painful  difeaft 
the  trichiafrs.     Boerhaave  having  obferved  that 
the  oil  of  tartavy  or   a  condenfed  folution  of 
pot-afh  proceeding  from  burnt   tartar,    being 
boiled  with  milk,  gave  it  a  yellow  colour  whick 
pafled  into  the  red,  thought  that  this  phenome- 
non refenibled   the  blood,  and  that  this  liquid 
proceeded  from  a  fimilar  combination  between 
the   chyle  and   the    alkaline    humours.     This 
effe6l    of    colouration,   which    never   goes  fo 
far  as  redneft,  and  is  very  different   from  the 
phenomenon  of  fanguification,  depends  upon  the 
re-aftioTi  of    the-   alkali    upon     the     cafeoiu 
^flatter  of   the  niilk  and  upon  the    tranfition 


of  this  matter  into  the  ftate  of  a  kind  of  car- 
bonated oil,  as  I  ihall  fliow  hereafter. 

26.  The  falts,  of  whatev|?r  nature  they,  may 
be,  have  confiderable  a6i;ion  upon  the  compo- 
nent materials  of  milk,  in  feparating  theni  from 
each  other,  and  it  is  in  this  manner  that  they' 
deconxpofe  and  coagulate  this  liquor.  It  can 
only  be  by  thdir  attraftion  for  the  water  that 
they  produce  this  effe6l;  and  we  fee  that  the 
greater  this  attraftion  is,  the  more  fpeedily 
they  effeft  the  coagulatfon  of  the  milky  Ijiquid, 
Scheele  well  under ftood  the  caufp  and  the  pre- 
fence  of  this  phenomenon. 

The  metallic  falts  and  folutions  adl  in  a  com? 
plicated  manner  upon  milk,  on  account  of  the 
multiplied  attractions  exerted  by  the  faline 
matters  diffolved  in  this  liquid ;  but  we  muft ; 
Jiere  confine,  ourfelves  to  the  enunciation  of 
their  coagulating  and  decompofing  adion  iii 
general,  Confifting  ii)*  the  Reparation  of  the 
cafeous  matter  Other  details  of  their  effefts- 
belong  to  the  particular  properties  of  the  iiir 
fulatpd  materials  of  milk,  and  we  ftall  treat  of 
them  in^  the  fubfequent  paragraphs. 

S7.  It  is  known  by  all  the  economiqal  ufes  of 
milk,  tjti^t  th\s  liquor  unites  eafily  with  feveral 
v^ejtal^le  matters;  that,  combines   with  gupi, , 
fi^g^r, jthe  amylaceous  fecula,  thearomatics  and 
fevjer^l' colouring  matters ;    that  fome  give  it. 
a.inore  91  lel^s  thi;ck  confiftence,  and  agreeable 
tafte,  ;^  pleafant    perfume,  and  varied  ^olpurst . 
But  cbcfpiftry  flipws  ^^at  thefe  combioatiom. 
•  are 


are  merely  tpanfient,  thsit  they  tak«  place  only 
at  the  expehfc  of  the  nature  itfelf,  dnd  of  the 
intimatemixtUre  which  coiiftitute  this  liquid,  fo 
that  it  iamore  difpofed  to  be  altered  andde^ 
compofed.  Scheele  has  proved  that  all  thefc 
jnattcrs,  diflblved  ift  the  milk  arid  efpecially 
if  heated  with  it,  effe'61  its  coagulation  arid 
the  feparation  of  the  cheefe.  He  has  conftarrtly 
attributed  this  effefil  to  the  folution  of  thcfe 
matters  in  the  water,  and  to  the  fuperiority  of 
their  attiraclion  for  this  liquid  byer  that  which 
the  caftous  filbftattces  has.  Many  flowers, 
grains,  leaves  and  partsof  vegetables  in  general 
exert  the  fame  decompoiing  and  coagulating 
aftion  upon  milk,,  though  the  plant  which  has 
received  the  French  Ji^ppellation  of  Catlle-lait 
(gaiUunt)  poffeffes  this  properly  in  an  in- 
ferior degree  fo  many  others,  as  Citizens 
Deyeux  and  Parmentrer  have  found.  Many  of 
thefe  vegetable  fubftances  are  employed,  as  we 
ihall  fee,  for  infulating  the  cafeoiis  from  the 
ferous  part.  We  find  the  fame  eiFe6l  in  fcveral 
animal  fubftances,  both  mucous  and  gelatinous, 
fuch  as  the  membranes  of  the  ftomach  of  man,  of 
bird^  &c.  fiih-glue,  the  fkins  of  all  aiiimals, 
whether  acidulous  or  ftffceptibie  of  aeefbency, 
as  roAnet,  antl'ariit^iaf  jelfy,  and  they  are  em- 
ployed for  the  lame^  ufes.  Alcohol  aifo  de^ 
cdmpdfes  mVk,  and  coatgulated  it  into  vctjr 
ffidiall  flak^af,  which  may  be  immedJately  re- 
diflblved  in  water.  This  feparatiott*  of  the 
flakes^  of  cheefe  and  butter  proceeds^  like  that 


of  a  diffolved  fait   from  the  attra6lion  which 
alcohol  has  for  water. 

28«  All  thefe  chemical  phenomena  of  the 
entire  milk  prove  that  this  liquid  is  a  very 
compound  fubftance,  the  materials  of  which 
.are  but  feebly  united  with  each  other.  It 
prefents  itfelf  as  a  momentary  combination, 
^  kind  of  fufpenfioa  of  fat  and  oily  matter  in 
a  mucous  and  faline  liquid,  the  adhefion  of 
which  is  but  weak,  the  eqwilibrium  little  per- 
manent, and  the  principles  of  which  tend 
to  fepamte  by  a  multitude  of  caufes.  Oa 
this  account  mrlki  has  been  contidered  as*  a 
kind  of  animal  emulfion,  and  compared  to  that 
which  is  obtained  by  the  trituration  of  oily  and 
mucilaginous  feeds  in  water,  to  the  thick  liquid 
which  is  prepared  by  triturating  gum  and  oil 
with  this  fluid ;  but  in  order  to  know  whether 
this  comparifon  affords  an  exaft  notion  of  the 
nature  and  comppfition  of  milk,  the  properties 
of  each  of  its  component  materials  muft  be 
examined;  namely,  the  ferum,'  the  cafeous  part 
and  the  butter. 
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Section     IV. 

Of  tkt  Serum  of  Milk,  or  of  IVhey. 

89.  THE  ferum  of  milk,  or  whey,  is  the  moft 
abundant  part  of  this  liquid.     We  do  not  here 
treat  of  what  is  called  whey  in  the  dairies,  or.  of 
the  Kquor  feparated  by  acefcence  ;    it  is  of  the 
ferum  not  turned  four  that  I  intend  to  fpeak, 
and  particular  proceffes  aiy  requifite  for  ex- 
trading  it  or  Separating  it  from  the  milk  :  the 
following  is  that  which  is  generally  employed 
with  fuccefs.     The  entire  milk  is  heated,  run- 
net  being  added  tp  it  in  the  proportion  of  about 
a  gramme  to  the  litre :    '  this  fubftance,  proni 
ceeding  from  the  refidue  of  the  milk  coagulated 
in  the  ftomach  of  the  calf  and  the  gaftric  juice 
which  is  mixed  with  it,   caufes   the  milk  to 
coagulate  with  facility.  It  is  then  fuffered  to  boil 
for  fome   moments,  after    which  it  is    pafled 
through  a  ftraining  cloth:    ,"there  runs    off  a 
liquid  ftill  turbid,  which,  is  to  be  clarified  with 
white  of  egg  andagitated  in  alittle  water;  when  it 
has  cooled  it  is  filtrated  through  a  double  paper 
without  fize.     We  may  employ  the  membrane 
of  the  ftomach  of  birds,  or  the  flower  of  the 
thiftle,  or  of  the  artichoke  for  coagulating  milk. 
When  we  employ  the  tartarous  acidule  in  fine 
powder,  or  vinegar,  the  whey  which  we  obtain 

is 


h  tiot  pui'e,  btitprefehb  properties  thdtdb  ftbt 
belong  to  that  fluid. 

50.  th^HvlVfy  dV  the  fei'um  of  milk  thus  pre- 
pared h  a  \V(\\i\d  pcrfeftly  limpid,  of  u  greehifli- 
VellO\^  cdlour,  of  atio:htfaVnt  and  fweetifli  imell 
when  hot,  inodorous  Avh'en  cold,  of  a  fweetini, 
(lighlly  fatcharine  and  unfluous  tafte.  it$  fpe* 
cific  gravity  is  a  little   lefs   thati  tliat  of  the 
t&ntirfc  milk:    Mufchertbroeck   had    elliniated 
it  at  lO'lo,  the  milk  from  which  it  proceeded 
beiti^  ibSO ;  Citizen  Hriflbn  gives  for  the  ipecific 
gravity  (if  the  milk  of  the  cow  10,324,  and  for 
thatbf  thfe  clarified  whev  M^hich  was  extra9:ed 
firotn  it,    10, 193-     Previous  to  its   clafificatioh 
it  ftiil  contains  a  fmall  quantity  of  cafeous  mat- 
tfef,   ^vhich  Impairs  its  tranfparency  and  is  fiif- 
^pended  in  it  iti  flakes.  By  a  mild  heat  continued . 
for  fome   time,   it  clears    and   depofits    thete 
flakes.    It  is  ali!^  in  this  ftate,  turbid,  and  of  a 
greater  denfity    than    Jifter    its    clarification. 
The  dehfity  of  this  purified  liquor  proves  that 
it  is  very  different  from  water,   which   is  alio 
contrrttied  by  its  colour  and  tafte ;  accordingly, 
whey  is  a  very  nourifliing  liquor.     JBefides  thofe 
patientis  who  are  fuppofted  and  fometimes  even, 
too  highly  nouriflied  with  this  animal  liquor, 
the  hiftory  of  the  arts  prefents  two  remarkable 
fafts    refpefting    this   property,   which  relate 
to  two  celebrated  men.    Boerhaave  lived  feveral 
fucceffive  months  without   any  other  nourifti- 
ment  than   whey,  and  Fergufon  made  it  his 
nourilhment    during    eighteen    whole    years, 
Vol.  IX.  K  k  adding 
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adding  to  it  only  a  fimpte  decoddon  of  bar- 
ley. 

31.  The  a6lion  of  heat  iipoti  wjicy  affords 
rcfults  different  from  thofc  which  milk  prefents^ 
When  evaporated  in   open  velTels,  or  diftilled 
on  the  water-bath,  there  is  feparated  from  it  a 
large  quantity  of  (lightly  odorous  water,  which 
contains    nothing   fenfible  to  the    re-agents, 
though  it  becomes  altered  by  putrefa6iion ;  the 
:whey  becomes  coloured,  grows  brown,  turbid, 
thick,  becomes  vifcous  and  concrete  like  gra- 
nulated honey :  if  in  this  ftate  it  be  heated  in  a 
retort,   it  does  not  furnifli'  the  fame  produ6ls  afi 
the  entire  milk ;  they  have  not  the  famefetidity  ; 
they  do  not    contain  an  equal  proportion  of 
^carbonate  and  of  zoonate  of  ammonia;    we  find 
in  them  on  the  contrary  pyromucous  acid  and 
ammoniacal   pyromucite;   the  gas  is  lefs  car- 
bonated hidrogen  than  carbonic  acid ;  the  coal 
which  it  leaves  is  light  and  burns  cafily  ;    wc 
find  in  its  aihes  a  fmall  quantity  of  carbonate 
of  pot-aih,  of  muriate   of  foda,  and  more  of 
the  muriate  of  pot-aih  andphofphate  of  lime. 

32  When  we  evaporate  the  ferum  of  milk 
to  the  confirtence  of  a  fyrup,  and  after- 
wards let  it  cool  flowly,  there  are  depofited 
from  it  irregular  cryftals  of  a  brown  yellow 
colour,  of  a  fat  and  unftuous  appearance, 
which,  when  re-diffolved  in  waterand  purified  by 
two  fucceffive  operations,  pafs  through  the  yel- 
low tinge  and  at  laft  arrive  at  theflate  of  white 
cryftals  in  regular  paralelopipeds.     This  matter 
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ia^what  is  called  the  fait  or  the  fugarof  milk  ;  a 
fubftance  very .  remarkable  in  its  properties, 
aticl  which  deferves  to  be  ftudied  with  attention, 

Kaenipfer  affures  us  that  the  Brachmans  have 
long  known  the  art  of  extra6ling  the  fugar  of 
milk.  Fabr.  Barthbllet  or  Bartholdi,  an  Italian 
phylician^  was  the  firft  who  made  exprefs  mention 
of  it,  in  I6i9.  Etmuller,  Gutcrman,.  Tefti, 
Werlofchnigg,  Wallerius,  Fickius,  Cartheufer, 
Vulgamoz,  and  Lichtenftein  have  fucceffively 
written  its  hiftory  and  examined  its  properties. 
Rouelle  the  younger,  Scheele,  Hermftadt,  Citi- 
zens Deyeui  andParmentier  have  efpecially  oc- 
cupied themfelves  with  its  nature  and  chemical 
compofition.  We  fliall  fee  that  notwithftanding 
the  labours  of  thefe  able  men,  there  ftill  remains 
fomething  to  be  defired  refpefting  this  fingular 
fubftance,  the  formation  and  the  exiftence  of 
which  in  the  milk  prefent  confiderations  of 
great  importance  to  the  phyfiologift. 

33.  Tlie  fugar  of  milk  is  prepared  in  confidcr- 
ahle  abundance  in  the  mountains  of  Switzer- 
land,  a  country  fo  renowned  for  the  excellence 
of  its  pafturages,  and  for  that  of  the  milk  of  its 
cows,  as  well  as  its  different  products.  They 
take  the  ferum  obtained  from  flcimmed  milk 
coagulated  by  runnet,  boil  it  and  evaporated 
it  ^re(h,  before  it  turns  four,  till  it  has  ac- 
quired the  confiftence  of  a  thick  fyrup,  and 
becomes  fixed  into  a  granulated  matter  by 
cooling.  It  is  then  poured  into  earthen  moulds 
like  the  boiled  juice  of  the  fugar-cane ;  in  which 
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it  condenfes  into  a  mafs  which  is  drieci  in  the 
4un  :  fometimes  it  is  poured  into  veflels  with 
flat  fides,  in  which  it  affumes  the  form  of 
cakes.  It  is  very  impure  in  this  firft  opera- 
tion; it  is  refined  by  diflblvingit  in  water  and 
clarifying  thefolutipn  with  white  of  egg;  it  is 
boiled  again  to  the  confiftence  of  a  thick 
fyrup,  which  is  fuffered  to  cryftallizc  gradually 
by  cooling:  arid  thus  afford  white  cryftals 
inirhomboidal  paralelopipeds.  The  ipother^-wat^r 
which  is  decanted  from  the  cryftals  depofits 
others  of  a  yellow  or  brown  colour  which  are 
jfucceflively  purified  or  refined.  It  is  not 
without  great  difficulty  that  fome  rudiment? 
of  cryftals  of  fugar  of  milk  are  obtained  in  the 
^fmall  way  in  our  laboratories;  but  we  feparate 
this  body  in  the  granulated  and  honey-like  form, 
tt  appears,  when  we  take  the  average  term  of 
the  proportions  which  authors  have  indicated 
in  the  different  kinds  of  milk,  that  the  max- 
imum of  its  quantity  is  one-twenty-eighth  and 
the  minimum  One-fixtieth  of  tho  rnilk, 

34.  M.  Lichtenftein  has  made  the  analytical 
examination  of  the  different  varieties,  or  rather 
of  the  different  ftates  of  the  fugar  of  milk, 
which  are. fold  at  different  prices  in  the  Hel- 
vetic Republic.  The  following  are  the  prin- 
cipal of  them  which  he  diftii^guifhes : 

A.  The  white  and  pure  sugar  of  viilk^  ex- 
tracted from  the  purified  ferum. 

B.  The  acefcent  fugar  bJ  milk  extracted  from 

whey 
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whey  that  has   turned   four:    it   is  xrolomed, 
fatty,  moift,  and  impure. 

C.  The  fugar  of  milk  mixed  with  mother-wfi- 
ter  or  fatty  parts,  as  the  author  calls  them,  5$ 
that  M'hich  feparat^s  in  the  firft  cryftallizatiofi. 

D.  The  fu^ar  of  milk  mixed  with  oil  and 
muriate  of  foda^  which  cryftallizes  the  laft. 

E.  The  fugar  of  milk  mixed  with  fat  parU^ 
with  muriate  of  foda,  and  with  muriate  of  am-    - 
monia ;  this  is  adhefive   and  moift ;  it   affords 
ammonia  by  the  fixed  alkalis. 

T".  Finally,  a  variety  of  fugar  of  milk  mixed 
^V^ith  all  the  {ubftancies  already  indicated,  antj 
alfo  with  an  extra6live  part  and  cafeous 
matter.  This  laft,  the  moft  impurig  of  all,  bc^- 
comes  rancid  :  and  in  this  ft  ate  it  is  acrid  and 
pernicious.  In  France,  the  different  varieties 
of  thefe  fugars  of  milk  are  not  known. 

35.  Xhc  fait  or  fugar  of  milfc,  when  weU 
purified  and  cryftatlized,  prefentsto  the  chemifi 
properties  which  belong  to  no  other  fubftancd 
It  is  white,  cry ftal line,  of  a  faint  tafte,  an4 
fecmingly  earthy,  notwithftanding  the  name 
which  it  bears,  unalterable  by  the  iir:  it  is 
much  lefs  foluble  than  fngar,  fince  four  parts 
of  hot  water  are  required  for  the  iblutiori  6f 
oqp  part  of  it ;  more  than  twelve  of  cold  water 
are  requifite,  /Placed  upon  ignited  coals,  i'lf 
J^ecomes  brown,  fufes^npt  fo  \yc\l  nor  fo  fpeedily 
3^  fugar,  exhales  white  fumes,  having  a  piinr 
grent  odour  of  carajnel,  the  fumes  of  which 
they  refembje,  fwells,  jpflames,   i^nd  leaves  a 
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black  coal,  lefs  light,  rather  eafy  to  be  inci- 
nerated, leaving  -,Vy  (30  grains  in  the  pound) 
of  the  weight  of  the  primitive^, fait,  in  which 
Uoueile  has  found  a  mixture  of  three-fourths 
of  muriate  of  pot-afli,  and  one-fourth  of  car- 
bonate of  pot-afli,  JDiftilled  in  a  retort,  it 
affords  water  chargeii  with  pyromucous  acid, 
forae  drops  only  of  red  oil,  much  carbonic  acid 
gas^  mixed  with  carbonated  hidrogen  gas,  and 
a  light  coal  of  the  nature  already  indicated* 
According  to  its  properties,  Rouelle  and  Vul- 
ganioz  have  confidered  it  as  real  fugar.  Scheele 
has  confirmed  that  opinion  by  converting  this 
matter  into  oxalic  acid  by  meaps  of  nitric  acid. 
36.  But  a  particular  difcovery  of  Scheele,  re* 
lative  to  this  fugar  of  milk,  has  however  fhown 
that  this  kind  of  mucous  body  prefents  a  very 
effential  difference  from  fugar  properjy  To 
called.  In  treating  it  with  the  aciu  of  nitre 
he  remarks  that  it  required  more  to  change  it 
into  oxalic  acid  ;  that  it  afforded  only  a  little 
niore  than  one-  eighth  of  its  weight  of  this  acid; 
arid  that  there  was^  gradually  feparated  from 
it  a  white  powder,  little  foluble,  in  which  he 
ibund  the  characters  of  a  particular  acid  which 
he  calls  acid  of  fugar  of  fnilk,  and  which  has 
fince  b^en  defignated  in  our  nomenclature *by 
the. name  of  fachlaBic,  and  of  which  I  have 
given  the  hiftory,  under  that  of  mucous  qcid, 
in  the  article  concerning  gum  or  vegefablc 
mucus,  becaufe  this  fubflance.  has,  like  the  fu- 
gar  of  niilkj  tlie  property  of  affording  it  by 

the 


ANALYSIS    OF    MILK.  508 

the  afiion  of  the  nitric  acid.  It  has  been  feeu 
in  this  article  that  Mr.  Hermflaclt,  who  has 
inferted  in  Crell's  Annals  of  Cheiniftry  two 
Memoirs  npon  the  fugar  of  milk,  believed  that 
the  mucous  or  fachlaftic  acid  was  -oxalate  of 
lime  difguifed  by  a  fatty  matter;  but  Schcele,| 
who  had  alfo  fufpeSed  the  fam6  could  not 
verify  it,  nor  has  it  received  more  confirma- 
tion from  om  expefiments.  From  the  little 
tafte  and  folubility  of  the  fugar  of  milk 
and  its  property  of  forming  mucous  abid  like 
gum, .  I  confider  it  as  a  fort  of  intermediate' 
iiibflance  between  the  mucous  fubftance  and 
fugar;  I  believe  it  tq  l)e  the  produft  of  the 
work  of  4igeftion;  for  it  U  formed  in  the  car-' 
piyofous  an)mal$,  in  the- milk  of  Vvhich  it  is 
even  abundant,  as  well  as  in  the  frugivorous, 
and  it  is  difficult  to  believe  that  it  paffes  im- 
ijiediately  from  the  ftonlacli  into  the  mammae 
by  the  chyle.  Perhaps  it  may  be  this  mucofo-facr 
charine  compound  which  is  found  in  the  urine 
of  perfons  labouring  under  the  diabetes  mellir 
tus.  Citizens  Deyeux  and  Parmer  tier  believe 
that  the  fugar  qf  milk,  which  they  aifert  to 
he  more  foli^ble  in  milk  than  in  w^ter.  Is  a 
combination  of  fugar  and  fachlaftic  acid,  and 
ihjLt  it  may  be  formed  artificially  by  uniting 
thefe  two  matters.  I  have  no  knowledge  nor 
can  I  fay  any  thing  concerning  the  experiments 
upon  which  they  ground  this  affertion,  which 
I  muft  confefs  howeyer  appears  to  nie  to  accord 
very  ill  with  M'hat  we  know  of  4he  properties 
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of  the  two  fidl)Aanr€9  which  they  fuppofc  to 
be  cpnpbined. 

37.  When  w^  have  obtained  all  the  fugar  of 
jnilk  cont?iiiied  in  the  feruni,  the  liquid  \vhi<^h 
?em^ins  as    mother-water  is  brown^    vifcouj^, 
tjii9k,anc^  gluey;  it  affbvds  by  copling,  as  Roucll<? 
t^he  yoltnger   rerpairks,    an   alrnoft  tranfpaient 
jelly,  ^pd  it  concretes  intQ  ^  tremulous  niafsj^ 
like  an  apirn^l  c|ecoftipn.     It  is  in  this  unpther- 
Ijf^ter  ^Ifo,    th^t  fi^^veml  4aliue  niattprs    exift, 
\^hicb  may  he  fepavated  from  it,  if  after  having 
diluted  it  wHh  afmall  quantity  of  vrater,  it  ^ 
qv^porated    very  gently,    and  with  the  atten- 
tions with  which   experiments    pf   this    kind 
ought  to  be  condu6led»     They  are^  cubes  of 
nmriate  pf  ppt-af)i    which   depofit  themfelves 
tbu^  ill  t]ie  pryflalline  form :  the  phofphates  of 
foda  ar^d  of  lime,  which  form  p^rt  of  the  dq- 
pofit,  and  which  other  experiments  citable  us 
to  difcover  in  it,  are  too  little  abundant  and 
too  much  diiguifed  by  the  former  cryftals,  to 
be  perceptible  in  it.     Thp  re-agents  by  which 
t;hey  are  indicated  prefent  particular  phenomena 
with  the  entire  milk  previous  to  its  evaporatioa 
or  concentration;   thefe  are  the  alkaline  and 
metalUc  folutipns.     Lime-water,  the  folution  of 
ftrontiap  ^nd  of  barites  precipitate- the  fcrum 
of  pijlk  very  fenfibly ;  the  precipitate  is  an  in- 
foluble  earthy  phofphate.     Pot-afli,  foda,  and 
ammonia  forinin  it  a  light  mafs,  whicl)  is  only 
precipitated  phofphate  of  lime.     Amongft  the 
inetallip  f^lts^  the  nitrates  of  mercury  and  filver 
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are  thofe  whofe  aftion  upon  th?  fefum  of  m^V 
has  been  the  beft  examined.  The  fijfft  fprm^ 
in  it  a  precipitate  of  ^  greyifh-white  cplour, 
which  becomes  rofe-coloured  by  dryipg  iv^  tkf 
air;  the  fecond,  ^u  precipitating  it,  rep^aiqs 
in  a  >v^hite  powder.  Both  thefe  precipitate^ 
aiFord  traces  of  p.\iofphorus  vyhen  ^hey  ^re  difr 
tilled  2^lone  ar  witl^  pulvQqzed  chaicoal  at  a 
fuffic;ently  elevated  temperature.  They  ar? 
compofe^  of  metallic  i^uriate  and  phpfphate 
coloured  and  foiled  by  ageiatino^s  animal  matr 
tpr.  The  a^ian  of  the  acidi^  upon  M'hey,  ha* 
nothing  remarkable ;  the  concentrated  fulphu- 
lie  acid  colours  and  reduces  it  to  coal;  the 
nitric  changes  it  into  oxalic  andfachla^ic.  The 
concentrated  whey  turns  fjrupdf  violets  green : 
Rouelle  the  younger  attributed  this  cojour  to 
tl^e  yellow  of  the  liquor. 

38.  We  fee  that  by  the  preceding  ye-agents 
theferunvof  the  milk  is  altered  only  as  to  its^ 
(aline  fubftances,  tjiat  they  alone  prpducfs  the 
effe6is  announced,  and  that  the  nuicofo-facha- 
rine  and  gelatinous  fubftances,  which  however 
conftitute  its  principal  materials,  (for  the  falt^ 
amouHt  in  it  only  to  fome  thoufandths,)  e^^pe? 
rience  no  change  or  alteration,  at  leaft  not  per- 
ceptibly by  then-  precipitation  by  means  of 
thefe  re-agents.  Indeed  it  cannot  be  idqubt* 
ed  that  the  cauftic  alkalies  and  the  pow- 
erful metallic  falls  ad  upon  thefe  two  organic 
f^bftances,'  as  i?  uidipated  by  the  change  of 
the  colpur  of  the  fluid,   and  the  pc^our^tiqjn  of 

the 
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the  precipitates ;  but  thefe  flight  modifications 
are  but  little  appreciable.  Thus  the  obje6l  of 
the  chemift,  in  treating  whey  by  the  re-agents, 
is  particulaily  to  exhibit  its  faline  properties. 
There  are,  however,  alfo  means,  without  other 
re-agents,  of  Separating  and  obtaining  diftinftly 
the  mucous  and-  gelatinous  compounds, 
and  of  diftinguiihing  them  from  each  other, 
and  from  the  faline  materials  that  are  mixed 
with  them.  When  the  ferum  of  milk 
thickened  and  concentrated  by  fire  has 
acquired  the  confiflience  of  a  thin  fyrup; 
if  we  throw  into  it  a  fufficient  quantity  of /al- 
cohol, a  flakey  and  mucous  depofit  is  formed 
which  contains  the  fugar  of  milk,  and  the  ge^* 
latin,  equally  iufoluble  in  this  liquid,  and 
fepamtfd  from  the  water  by  reafon  of  the  ftrong 
attraftion  which  it  has  for  alcohol.  Tlie  ferum 
thus  thickened  may  be  precipitated,  though 
little  abundant,  by  tannin  which  fei^cs  only  thp 
gelatinous  fubftance  which  it  contains,  -^i^d  \ye 
may  aftei*wards  find  again  in  it  the  mucofo- 
faccharine  fait  M^hich  it  contains  by  the  addi^ 
tion  of  alcohol,  which  precipitates  it  in  its 
turn. 

39.  I  have  ftrongly  infifted  iij  piy  experi-^ 
ments  on  the  analyfis  of  the  ferum  of  milk 
upon  the  ])refence  of  the  phofphate  of  lime, 
which,  by  its  quantity,  has  appeared  to  me 
to  follow  immediately  after  the  muriate  of 
pot-afli.  We  find  it  in  the  afli^s  of  whey  when 
entirely  eyaporate^S  and  burned,   or  in   thofe 
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of  the  co^l  which  it  leaves  after  its  diftillatioij, 
It  is  this  >yhich  is  precipitated  by  the  addition 
of  pot-aih,  of  (bda,  and  of  ammonia,  in  well 
clarified  whey,  and  the  precipitation  of  which 
becomes  much  more  fenfible  which  this  humour 
has  been  preyioufly  concentrated  by  evapora- 
tion. The  oxalic  acid  which  cdnftantly  renders 
the  ferum  turbid,  and  forms  in  it  a  precipitate 
of  oxalate  of  lime,  affords  alfp  the  proof  of 
its  exiftence  by  the  earthy  bafe  which  it  takes 
from  it :  tlie  phofphates  of  mercury  and  lead 
which  are  obtained  by  the  nitric  folutions  of 
thefe  metals,  and  which  contain  its  acid,  com- 
plete  the  proof.  The  little  folubility  of  this 
fait,  and  its  exifting  neverthelefs  in  the  pro- 
portion of  feveral  thoufandths  in  milk,  prove 
that  it  pnters  into  the  plan  of  nature  to  fyrniih 
it  conftantly  to  the  young  animals  in  this  firft 
iiourifliment  which  they  take  fo  greedily  and 
fo  abundantly.  I  have  thought  I  had  foun^ 
the  reafon  of  this  view  of  nature  in  the  rapi-- 
dity  and  energy  of  oflificatioji  at  this  tender 
age  of  life. 

40.  One  of  the  moft  chara6leri{lic  properties 
of  the  ferum  of  milk  is  that  it  turns  four  with 
gre^t  facility :  perhaps  it  paffes  previoufly  intp 
the  vinous  fermentation  ;  but  Uiis  is  fo  feeble 
and  flight,  that  it  is  difficult  to  feize  the  inftant 
of  the  tranfition.  The  acefcence  on  jthp  con- 
trary is  the  moft  conftant  and  the  ipoft  maiked 
lihehomenQn'  whjch  this  liquid  prefents  in  the 
courfe  of  its  fpbntanebus  alterations.    It  is  by 
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this  motion  that  the  laflic  acid  is  formed. 
The  whey  commonly  becomes  t^urbicl  and  de- 
poiits  fome  light  flakes  of  cafeous  matter  in  pro- 
portion as  it  becomes  four:  if  we  ^dd  two  or 
Jhree  fpoonfuls  qf  alcohol  to  each  litre  of  this 
ferum,  M-e  obtain  acetous  acidinftead  of  ladic 
acid,  as  ^\ntli  the  entire  ^nilk.  I  hai^e  already 
remarked  that  Schecle  in  examininc:  milk  that 
had  fpontaneoufly  become  fpuf,  difcovcred  a 
particular  apid  in  it :  he  has  given  both  the 
pieans  of  purifying  it  and  thehiilory  of  it?  priiv 
ciples  ^nd  combinations.  No  cheniift  has  ad^- 
jdecl  any  thing  to  the  work  of  Scheele.  It  is  pro- 
ved that  the  formation  of  this  acid  is  owin?  to 
the  alteration  of  the  fugar  of  milk  or  of  Us 
mucoforfaccharine  niatfer  ;  for  when  this  acid 
is  once  well  formed,  when  the  whey  having  be- 
come ftrongly  acid  intenfely  reddens  the  blue 
vegetable  colours,  we  no  longpr  obtain  this 
iiiatter  from  it  by  evappratiop  and  cryftalli^a-^ 
tion. 

41.  Scheele  not  having  been  able  to  fucceed 
in  feparating  the  acid  of  four  whey  by  dif- 
tillation,  but  liaving  obtahied  by  this  operation 
only  a  little  acetous  acid,  the  formatiop  of 
which  appears  conftantly  to  accompany  that  pf 
•  thelaftic  acid,  endeavoured  to  obtain  this  fixed 
acid  by  other  means.  The  foUowinnr  is  that 
which  fucceeded  the  beft  with  hini,  and  which, 
though  complicated,  proves  the  fag^city  and 
pxtcnfiye  refources  of  this  able  chemift.  €our 
whey  ^  evaj)9iatf4  t9  ap  pi§|^t^  of  its  yplunic 
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by  a  very  gentle  fire ;  .it  is  jfiltrated  xhctdtx  to 
feparate  ^rom  it  all  the  cafeous  matter  thus 
coagulated  in.  flakes  ;  lime  water  is  added  ta 
precipitate  the  j^nimal  earth,  that  is  to  fay^  the 
phofphate  of  lime  ;  it  is  then  diluted,  with  thricci 
its  weight  of  pure  \vater,ancl  the  excefs  of  liitie  is 
precipitated  from  it  by  the'bxalicacid,the  latter 
bei.n^  added  in  no  larger  proportion  than  is  ne-* 
ceflary,  and  lo  that  an  addition  of  lime-water  (hall 
form  in  it  neither  cloud  nor  ftreaks  j  the  liquor 
is  evaporated  to  the  confiftence  of  honey,  al- 
cohol is  then  poured  into  it,  M^hich  feparates  the 
portion  of  fugar  of  milk  or  ^  other  extraneous 
matter,  and  diflblves  the  ladic  acid ;  laftly,  the 
liquor  being  drawn  off  clear  is  diftilled  till  all 
the  alcohol  that  has  been  added  is  colleded :  and 
what  remains  in  the  retort  is  pure  laftic  acid.  The 
following  are  the  fpecific  and  charaftereftic  pro- 
perties .which  the  Swccdiih  Chemift  has  found 
it  to  poffefs. 

42.  It  has  a  rather  ftrong  four  tafte  which  is 
not  agreeable ;  it  is  in  the  liquid  and  vifcid 
form  when  concentrated;  it  reddens  the  tinc- 
ture of  turnfole  well,  and  it  gives  a  violet-red 
tinge  to  the  fyrup  of  violets.  Evaporated  even 
to  a  very  denfe  confifience,  it  does  not  aifume 
either  the  cryllalline  or  granulated  form;  but  it 
.  has  a  muciliganous  vifcofity.  Diftilled  in  a  retort, 
it  affords  a  pretty  ftrong  empyreumatic  acid  ana- 
logous totlie  pyrotartarous,  with  very  littleoil,and 
the  carbonic  acid  and  carbonated  hidrogen  gafes, 
and  a  coal  in  little  abundance  adhering  to  the 
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glafs.  When  united  with  the  three  alkalies,  with 
barites  and  with  lime,  it  forms  falts  little  cryf- 
tallizable  and  deliquefcent  Its  combination 
\vrith  triagnefia  cryftallizes,  but  it  alfo  attraft 
the  ittoifture  of  the  atraofphere  :  moft  of  thefc 
earthy  and  alkaline  laftates  are  foluble  in  alcohol 
Theliftateof  ammonia  is  not  known,  neither 
are  thofe  of  alumine,  of  glucine  and  ftrontian; 
what  Scheele  has  given  us  relative  to  the  pro- 
perties of  thefe  falts  is  ftill  only  a  firft  notion. 
We  find  in  it  neverthelefs  relations  with  that  of 
the  acetites :  however  the  laftic  acid  decompofes 
the  acetites. 

43.  The  combinations  of  the  laciiic  acid  with 
the  metallic  oxides  have  alfo  occupied  Scheele; 
but  he    ftudied   only  what    appeared    tohira 
to  be  neceffary  for  diftinguifliing  and  chaf  a6leri- 
zing    the  laftic    acid,    and  he    had  not    the 
intention  of  examining  their  complete   feries: 
fo  that  his  work  prefents  in  this  refpe6l    only 
a  flight  outline   of  what  the  fcience   requires. 
According  to  his  enquiries,  the  laftic  acid  does 
not  in  any  manner  attra6l  cobalt,  bifmuth,  an- 
timony, mercury,  filver  and  gold,  notwithftand- 
ing  the  long  duration  of  conta6l  between  thefe 
bodied  and  even  with  the  aid  of  ebullition.  Zinc 
and  iron  are  oxided  and  diflblved  in  it,  as  inal- 
tnoft  all    the    acids,    with    difengagement  of 
hidrogen  gas :  which  announces  that  they  de- 
compofe  the  water,  that  the  laftic  acid  augments 
their  attraftion  for  the  oxigen,  that   it  favours 
»nd  accelerates  the  decompofition  of  the  water, 

and 


4 

r 

^•.  h 


ANALYSIS    OF    MILK.  '6ti 

aiid  that  thefe  two  metals  contraft  no  adhefion 
with  it  till  after  they  have  previoufly  been  oxi- 
ded.  The  la6hite  of  zinc  cryftaliizes  ;  that  of 
iron  forms  only  a  brown  dcliquefcent  ihaft.  The 
fame  aci^  oxides  and  diffolves  lead  and  copper- 
Frequently,  during  the  folution  of  the  firft  of 
thefe  two metalSi  a  fmall  quantity  of  fulphate 
of  lead  h  pif'ccipitatcd,  which  annonnces  the 
prefence  of  a  fmafU  quantity  of  fulphuric  acid 
in  this  acid. 

44.  We  fee,  according  to  this  faithful  expo* 
fition  of  the  labours  of  Scheele  upon  the  acid 
of  foured  wtey,  ]iow  much  is  ftill  wanting  of 
fafts  in  order  to  make  us  thoroughly  acquainted 
with  its  properties :  thofe  which  he  has  defcribed 
are  merely  fufficient  to  pfove  that  it  is  a  particu- 
lar acid  different  from  all  others.  Befides  the 
great  number  of  its  faline  compounds  which 
are  liill  wanting  to  the  fcience,  Scheele  has 
not  indiicated  the  a^ion  of  fire  upon  this  acid, 
its  fpontaneous  iteration  in  the  air,  its  habi-* 
tudes  witli  the  nitric  acid,  &c. :  it  is  not  known 
wjiether  it  is  totally  deeompofed' by  the  lat- 
ter or  converted  into  another  acid,  efpecially 
the  oxalic,  as  feverai  vegetable  acids  are.  Its 
intimate  nature  and  compofition  ate  entirely 
iinknown :  though  it  priefents  properties  which 
approximate  it  to  the  acetous  acid,  and  which 
jnay  lead  us  even  to  believe  that  it  is  very  fimilar 
to  Jt,  I  ftill  find  it  impoffible  to  rank  it  amongft 
the  vegetable  acids.  On  the  other  hand,  I  find 
it  equally  impoiEble  to  adopt  a  decided  opinion 
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relative  to  iUanimal  ndttlTe,  fmcfe  Bd  lftcf>eflrtiWt 
has  hith«rt<)  exhibited  the  pi-efeftt^e  bf  azcftfe  iii 
it,  and  fince  it  h  unknown'  whcthier  it  can  Af- 
ford ammoBta  in  its  dtcompofition^  wbethtf  it  is 
putrefcible,  \t^hetber  it  can  be  coarerted  iiito 
Piuffic  acidi  as  we  know  can  be  done  with  all 
tbe  well  charafterized  aniihal  matters.  It  iniift 
therefore  be  afubjeft  of  refearch  fonr  chemifts,  if 
they  wifli  tb  acquire  a  more  pofitive  kiiowkdge 
concerning  it. 

45.  II  may  be  inferred  from  all  tht  fa€ls  con- 
tained in  this  paragraph^  form  all  the  analytical 
experiments  upon  the  ferum.of  milk  or  whey, 
of  which  I  have  juil  given  an  account^  that  thi^ 
liquid  isconipofed  of  a  large  quantity  of  wdter, 
of  a  variable  proportion  of  mucofo-faccharinc 
ctyftallizible  matter,  of  gelatih  and  of  fome  feline 
inatters,  efpecially  muriate  of  pot-afh^  pei-haps 
of  fulphate  of  pot-afli  attd  phofphat€  of  lime; 
tliat  the  two  firft  fuhftances  render  it  Aveet,  fec- 
charine,fufceptfWe  of  fermentation,  of  acefcencei 
of  affording  nourifhinent,  of  ciyftalFteing^of  con- 
creting into  ajelly,of  being  precipitated  by  tan- 
nin; tliat  thefalts,  and  efpecially  the  phofpbateof 
lime  arc  the  caufes  of  its  precipitation  by  the  al- 
kalies, of  the  traces  of  phofphorous  wllidh  its 
metaUic  precipitates  treated  by  aii  intenfe  fire 
yield ;  that  the  knowledge  of  thefc  conilHuent 
materials  explains  its  nutritire  quality  and  iU 
fpecial  advantage  as  the  firft  aliRient  of  ydun^ 
amimals;  that  this  compofition  of  the- f(^um^  of 
milk  may   be  regarded  with  tefped  to  it  twi3 
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moll  abundant  principles,  the  mucofo-faccharine 
fujbftauce  and  the  gelatin,  as  the  natural  link 
which  contributes  to  hold  a  flight  combination 
-Jrith  the  other  materials  of  the  milk,  and 
especially  t.he  butter;  finally,  thefe  two  matters 
perfoim  in  fome  meafure  the  office  of  the  gum  in 
loches,  or  of  the  mucilages  in  the  emulfions  of 
vegQtabk  feeds. 


Section  V. 
«'  '    Of  the  Cafeous  Matter  and  of  Cheefe. 

,      4.  .  .  • 
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46,  THE  cafeous  part  of  milk  is  obtained  by 
me^ns  of  a  great  number  of  different  fubftances 
which  have  the  property  of  turning  or  coagu- 
lating it  In  order  to  obtain  this  fubftance  pure, 
wemuft  be  ca-reful  to  take  fkimmed  milk,  that 
it.  maiy  not  be  mixed  with  butyraceous  matter. 
!ftunnet,  the  flowers  and  the  receptacles  of 
TOoft  of  the  compofite  or  fynginefian  plants,  and 
all  the  aftringent  plants,  have  the  property  of 
curdling  or  coagulating  milk  in  the  cold  with 
the  aid  of  a  little  time;  the  acids,  whatever 
tibey  may  be,  have  the  fame  property ;  and  as 
they  remain  diifolved  in  the  ferum,  we  may  em- 
ploy them,  provided  we  ufe  them  weak  and  in 
foaallr  quantity,,  for  obtaining  the  cafeous  part. 
WftW^  .alfo  employ  the  dried  membranes  of 
the':!ftomacl|  and  iatefl:ines  of  animals,  glue^ 
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jellies,  and  membranes,  which  produce  the  fame 
efFefcls,  We  have  already  feen  that  alcohol  alfo 
a6ls  in  the  fame  manner  in  the  decompofition  of 
milk.  The  cafeous  fubftance  is  feparated, 
either  in  the  form  of  fmall  infulated  flakes,  or  in 
that  of  a  kind  of  tremulous  matter  in  a  fingle 
white  and  opaque  piece,  or  in  that  of  thick 
mafles  which  tend  to  condenfe  and  harden. 

47.  In  dairies  the  milk  is  turned  by  different 
means,  but  efpecially  by  runnet  employed  cold, 
for  preparing  cheefe.  Thefe  are  in  geilcral  of  two 
kinds  accordingly  as  they  have  been   prepared 
either  with  entire  or  pure  milk,  orwithlkimmed 
milk.     The    firft  conftitute   the  fat   undluous 
cheefes,  which  retain  a  foftnefs  and    opacity, 
which  have  a  fine  and  fweet  pafte,     and  by  a 
flight  alteration  run  and  form  a  fort   of  thick 
fyriip,  as    we  fee  in  the  good  cheefes  of  Brie. 
Skimmed  milk  afibrds  a  hard  aud  folid  cafeous 
mafs,  which   becomes    dry  and   brittle,     and, 
when  ftrongly  comprefled  acquires  a  femi-tranf- 
parency  and  conftantly   prefcrves  its  folidity, 
growing  hard   inftead  of  foftening  and    run- 
ning.    In  order  to  fabricate  and  prefer ve  them 
they  are  put  to  drain  upon  hurdles,  they  arc 
falted  and  kept  in  low  and  moifl:  fit  nations,  they 
are  fometimes  inclofed    in  Jioops  of  thin  aod 
flexible     wood    or   bark,    which  arc    bended 
round  their  fides  and  ciofed  ev^ryid^y  do  as)to 
diminifli  their  diameter  ;  they  aw^ -'alio    iklted 
at  their  furface.     By  thefe  ptdCeffes  tlip>  water 
of  the  cafeous  matter  is  prefledoA*,  its  flakes 
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kte  brought  nearer  together,  atid  they  are 
made  to  acquire  a  homogenous  confidence 
throughout  their  whole  continuity. 

48.  There  are  many  differences  in  cheefes, 
according  to  the  diverfities  of  the  milk,  the 
nature  of  the  runnet  which  is  employed  for  fe- 
paratirig  and  precipitating  them,  the  irt  of 
prefling,  kneading,  draining,  drying  and  ex- 
pofing  them  to  different  degrees  of  alteration 
or  of  fermentation  ;  according  to  the  quantity 
of  whey  which  is  left  in  them,  the  force  of 
prelfure  which  is  employed,  the  temperature  to 
which  they  are  fubjeded,  the  kind  of  package 
or  piling  which  they  undergo,  the  time 
during  which  they  are  treated  in  this  manner; 
laftly,  according  to  the  general  combination 
of  all  the  circumflances  which  prefide  in  fome 
refpeft  over  their  preparation.  In  order  to  ob- 
tain cheefes  withadry,  denTe,femi-corneousand 
femi-tranfparent  pafte,  like  tliofe  of  Gruyere; 
the  cafeous  matter  being  feparated  from  the  co- 
agulated milk  is  kneaded  in  the  hands  :  after  it 
has  been  properly  worked,  it  is  drained  upon 
hurdles  or  compreflTed  and  kneaded  anew  ;  the 
cheefes  are  preflTed  and  the  ferum  forced  out  of 
them,  not  only  moveable  by  the  hoops  which 
are  brought  clofer  every  day,  but  alfo  with 
weights  placed  upon  them  after  they  have 
been  piled  one  upon  the  other;  when  once 
dried  they  are  falted  at  feveral  times ;  the  white 
and  blue  mould  which  forms  upon  their  fuiface 
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4s  repeatedly  fc raped  ofF;  this  is  difcontinue^ 
.when  this  mould  formed  upon  the  dried  rind  has 
affumed  a  red  colour  ;  the  fermentation  is  con- 
duded  flowly  and  gently  till  it  has  communica* 
ted  to  the  cheefes  the  tafte  aud  fmell  which 
ought  to  charafterize  them..  This  operation  is 
performed  in  fubterraneous  buildings,  or  cool 
vaults,  and  at  a  conftant  temperature  of  between 
2  and  5  degrees  -J-  0,  Such  are  the  fo  famous 
cheefes  of  Roquefort 

49.  It  is  not  upon  thefe  cheefes  prepared  by 
art  and  more  or  lefs  altered  by  a  fermentation 
which  none  of  them  efcapes,  and  which  is  con- 
ftantly  obfervable  in  all  or  almoft  all  thefe  ali- 
mentary preparations,  that  chemifts  make  the 
experiments  proper  for  afcertaining  the  proper- 
ties. It  is  to  this  matter  in  its  frefh  ftate,  not 
altered  but  ftill  natural,  fuch  as  it  is  precipitated 
from  the  milk  at  the  very  moment  of  its  decom- 
pofition,  that  they  dirc6l  their  attention,  and  upon 
which  they  perform  their  experiments.  The 
cafeous  fubftance,  which  is  not  yet  cheefe,  ob- 
tained in  this  manner  and  well  preiled,  is  in 
the  form  of  white  granulated  flakes,  eafily  fepa- 
rable  from  each  other,  fufceptible  however  of 
being  cruflied  under  the  finger  like  a  fort  of 
pafte,  of  a  fweetifh  tafte  which  is  not  difagree- 
able.  It  powerfully  retains  the  lad  portion  of 
ferum  lodged  between  its  interftices,  and  a  great 
degree  of  preffure  is  requifite  in  order  to  dry  it 
completely;  it  is  then  denfe,  brit4;le,  and 
begins  to  affume  a  femi-trajufparency  :   in  this 
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ftate  its  afpe^  prefents  the  notion  of  a  concrete 
albuminous  fubftance.  The  average  quantity 
of  the  cafeous  fubftance  is  eftimated  at  f ,  of 
the  entire  milk.  There  are  great  varieties  in 
this  proportion, 

50-  The  cafeous  matter,  well  condenfed, 
kneaded  and  deprived  of  all  the  ferum  by  pref- 
fure,  and  well  feparated  from  the  butyraceous 
fubftance,  in  confequence  of  f>eing  extradled 
with  care  from  flcimmed  milk,  expofed  to  agentte 
fire  gradually  augmented,  foftens,  becomes  ropy, 
and  as  it  were  glutinous  and  elaftic;  if  adcd 
upon  by  a  ftronger  fire  it  entirely  melts,  fwells, 
becomes  brown,  exhales  a  thick  fume  of  a  very  ' 
fetid  and  ftrongly  ammoniacal  fmell,  and  atlaft 
takes  fire,  flaflies  of .  white  and  brilliant 
flame  efcaping  from  feveral  points ;  it  leaves  a 
pretty  denfe  coal.  If  we  diftil  it  in  the  retort, 
we  obtain  a  red,  turbid  and  fetid  water,  charged 
withzoonate  and  carbonate  of  ammonia,  a  very 
thick  oil,  almoft  concrete,  of  a  deep  brown 
colour  and  of  an  infupportable  fmell,  concrete 
ammoniacal  carbonate  foiled  by  a  little  oilj 
much  -carbonated  and  fulphuratcd  hidrogen 
gas,  with  carbonic  acid  gas,  and  a  hard  coal, 
adhering  to^the  glafs,  brilliant,  difficult  to  be 
burned,  the  aflies  of  which  prefent  inanalyfis 
only  a  little  muriate  tof  foda,  and  the  greater 
part  phofphate  of  lime. ..  No  carbonate  of  foda 
or  metallic  oxide  is  found  in  it 

51.  Expofed  to  the  air  in  its  dry  (late,  the 
cafeou3  matter  remains  and  is  preferved  with- 
out 
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out  alteration ;  but  if  it  retains  a  portion  of 
ferum  between  its,  parts,  it  firft  turns  four 
at  3  temperature  exceeding  12  degrees;  it 
afterwards  putrefies,  foftens  at  its  furface ;  there 
flows  from  it  a  kind  of  fetid  fanies ;  ammonia- 
calgas  isdifengaged  from  it,  and  infupportable 
jfetid  odour,  that  fubfifts  for  a  very  long  time> 
very  tenaceous  and  which  appears  to  be  owing 
to  a  compound  gas,  that  efcapes  but  very  flowly 
fthd  with  much  difficulty ;  it  palfes  at  tlie  fame 
time  through  feveral  fucceffive  tinges,  orange, 
red,  brown,  blue,  &c.  Every  one  ki^o^vs  the 
horrible  infeftion  diffufed  by  old  or  putrefied 
cheefe,  and  the  adhefion,  the  kind  of 
fixity  which  this  odprant  fubftance  acquires 
"Upon  different  bodies,  the  wood-work  and 
even  the  walls  which  are  impregnated  with  it 
The  total  decpmpofition  of  this  fubftance  is 
of  a  very  long  duration,  and  it  prefents,  like 
the  flefh  and  other  animal  fuftances  already 
indicated,  a  fatty  and  very  fufible  body,  re* 
duced  to  an  ammoniacal  {late  by  the  ammonia, 
the  complete  deftru6lion  of  which  lafls  for  a 
great  length  of  time :  the  conlafl;  of  water 
in    abundance  abridges  its  duration. 

52.  Cold  water  fcarcely  diflfolves  cheefe  at 
all ;  it  holds  its  mofl  divided  flakes  for  a  longer 
or  fhorter  fpace  of  time  in  fufpenfion ;  boiling 
ivater,  without  really  diffolving  it,  foftens  it 
and  contrafts  a  pretty  ftrong  adhefion  with  it 
Scheele  has  obferved  that  the  cafeous  fubftance, 

precipitated 
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J)recipitated  by  an  acid  foreign  to  the  milk,  is 
partiatly  foluble    in    boiling  water;    but   this 
folution  does  not  fucceed  unlefs  it  be  e'ffefted 
at  the  very  moment  when   the    fubftance  has 
juft  been  precipitated;  if  we  leave  its  flakes  for 
fomc  time  to  unite  and   condenfe,   it   is   no 
longer  poffible  to  accomplifli  it.     When  the 
cafeous  matter  has  remained   for  a  fufficient 
time  in  cold  water,  w^  find  it  converted  into  a 
fat,  unduous,  fufible  body,  very  foluble  in  the 
cauftic  alkalies  and.  of  a  fetid  fmell.     Water 
therefore  acoeleratei^  the  fpontaneous  decom- 
pofition  to  which  this  animal  matter  is  naturally 
fo  much  difpofed.     This  is  the  reafpn  why  dry 
cheefes,   expofed '  in-moift  places,  foften,  in- 
creafe  in  weight,  acquire  a  fmell,  a  tafte,    in 
ihort  a  ftate,    diflferent-  from  what  they  had  at 
firft;  it  is'inthis  mannier  that  they  are  matured 
according  to  the  common  expreflion,  and  thofe 
qualities  are  given  to  them  which  are  fo  much 
in  requeft  amongft  perfons  who  prefer  of  this 
kind  of  food. 

53..  The  powerful  and  concentrated  acids 
ad.  rather  ftron§'ly  upon  the  cafeous  matter,  and 
dilfolve  it  ^afily  with  the  aid  of  heat;  but 
if  diluted  with  water,  or  naturally  weak,  they 
do  not  by  any  means  exert  the  fame  adtipn  upon 
it.  The  liitric  acid  turns  it  yellow,  difengages 
from  it  azotix;  gas,  Pruffic  acid  and  carbonic 
acids,  and  jchftngfis  it  partly  into  fatty  matter, 
partly  into  oxalic  acid.  There  is  alfo  formed 
»  fmall  quantity  of  bitter  matter,  which  adheres 

iu 
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in  a  great  meafure  to  the  yellow  oil  and  which 
colours  the  fingers. 

The  cauftic  alkalies,  in  highly  concentrated 
leys,  alter  the  cafeous  matter  at  the  very  mo- 
ment of  their  contafil;  and  feparate  from  it 
azote  and  hidrogen,  which  immediately  unite 
into  ammonia,  and  they  convert  its  refiduoual 
portion  into  a  kind  of  oil  with  which  they  unite 
in  the  faponaceous  ftate.  Ammonia  diffolves 
the  cafeous  matter  rapidly  and  abundantly 
when  recently  precipitated  or  coagulated,  and 
this  folution  is  confidered  as  one  of  the  moft 
fpeedy  and  powerful.  Quick-lime  forms'  with 
this  matter,  when  ftill  humid>  a  kind  of  pafte 
fufceptible  of  great  folidity  and  adhefion  :  this 
fnixture  is  employed  as  one  of  the  beft  cemeiiti 
for  porcelain.  There  is  reafon  to  believe 
that  a  ftill  more  folid  cement  might  be  made 
with   barites  and  flrontian. 

54.  The  falts  have  not  the  fame  foKent  action 
upon  the  cafeous  matter,  but  almoft  all  of  them 
oppofe  its  fpontaneous  decompofition ;  accord^ 
ingly  the  muriate  of  foda  is  more  efpecially 
employed  both  as  a  means  of  prefer vation  and  as 
feafoning,  in  order  to  make  the  chcefes  keep,  and 
to  retard  the  feptic  alteration  which  tends  to 
deftroy  them.  An  old  prejudice,  which  I  have 
already  combatted,  has  caufed  it  to  be  alTerted 
thatthefmallquantity  of  this faltaccelerates  their 
fermentation ;  but  ijt  is  eafily  found  by  obferva- 
tipn  that  it  is  not  with  the  intention  of  favour- 
ing 
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ing  it  that  this  feline  condiment  is  employed, 
but  rather  with  that  of  limiting  it,  by  covering 
the  furface,  by  abforbing  their  humid  portion, 
by  concentrating  their  commencemient:  of  their 
feptic  alteration  in  their  centre,  or  confining  it 
to  their  exterior  part,  according  to  the  foft  or 
folidiiature  of  thefe  preparations.  The  fame  is 
the  care  with  the  oxides^  and  efpecially  thefalts 
of  metals,  which  condenfe,  contraft,.  dry,^  and 
confequently  preferve  the  cafeous  mattea,  eithei' 
by  the  approximation  of  its.  molecules,  or  by 
abforbing  its  humidity,  or  by  preferving  it  from 
the  external  moifture:  ^       -      j:  ♦- 

55.  Many  vegetable  fubftances  are  fufeeptlblc 
of  uniting  with  the-  cafeous  matter  when  frefl^ 
foft  and  humid ;  it  is  rendered  ruifcible  with 
water  by  triturating  it  with  mucilages;  it 
adheres  to  the  faccharine  fubftance;  it  becomes 
charged  with  feveral  colouring  matters ;  it 
unites  by  trituration  with  the  fecula;  it  com- 
bines with  tannin,  and  becomes  hard  and  diy. 
in  this  tanned  combination.  Its  habitudes 
with  the  animal  fubftances  areas  yet  not  Avell 
known;  no  attempt  have •  yet  been' made  to 
determine  its  relations  \yith  the  albuminous 
and  gelatitious^  liquors,  with  the  fat  juices, 
with  fibrine,  with  the  moft  complicated  animal 
liquors,  though  it  is  eafy  to  be  conceived  that 
inquiries  of  this  kind  might  procure  an  ac- 
quifition  to  animal  philofophy,  by:afcerfcaining 
the  mifcibility^  thefolubilityj  the  rc-a6lion  and 
the  reciprocal  altemtion  which  thofe  different 

organic 
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orgahic  compounds  may  pccfent  amongft  them- 
felvesw  It  is  very  .evident  that  this;  c^feous 
fubflance  is  intimately  mixed  with  the  buty- 
raceous  oil  and  the  gelatin  in  milk,  and  that 
..it  is  to  thefe  fiibftauces  that  owes  its  folubility 
or  adhefion  with  water,  which  forms  the  ve- 
hicle of  the  different  materials  of  this  liquid. 

56.  AIL  the  lights  that  have  been  acquired 
relative  to  the  properties  of  the  cafeous  fub- 
fiance  have  induced  modern  chemifts  to  think 
that  this  fubilance  has  a  remarkable  analogy 
with  albumen ;    and  in  fad  it  13  amongfi  tibe 
different    animal   materials    that    which    the 
cafeous   fubftance    refembles   the  moft  in  its 
coagulation  by  the  fire  and  by  the  acids,  its 
'fDlubility  in  ammonia,  its  produ6i;s  in  diftillit- 
tion,  or  its  alteration  by  the  n»itric  acid.     But 
notwithftanding  .this  analogy,  there  are  hixw 
ever  fome  remarkable  differences  between  the 
albumen  of  the  blood  and  the  cafedus  fubftance, 
which  indicate,  that  though  the  latter  proceeds 
from  the  blood,  it  has  undergone  in  feparating 
from  it,  and  in  order  to  aflTume  the  milky  form,  a 
modification    which    has  not  yet  been  appre- 
ciated.    Citizens  Deyeux  and  Parmentier  be- 
lieve that  it  is  to  the  cafeous  fubftance  that  tlie 
milk  owes  its  opaque  whitenef^,  and  not  to  the 
oily  particles   fufpended    by  its   cambination 
with  them;    that  it  is  cqnfequently  inaccurate 
to  compare  milk  to  an  emulfion,:    If.  they  pof- 
fefs  fa6ls  in  fupport  of  this  new    mode    of 
confidcring  the  union  of  the  cafeous  part  with 

the 
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the  water,  we  ihould  fee  in  the  opacity  of  this 
folution  a  fufficiently  demonftrative  indication 
of  a  more  advanced  oxigination  in  this  fpecies 
of  albumen  of  the  cheefe,  than  in  the  other 
known  fpecies  of  this  animal  matter.  We 
ihould  even  find  here  a  rather  Angular  analogy 
between  the  cafeous  albumen  whitening  water 
py  its  folution  and  the  cerebral  albumen  which 
dilutes  in  it,  partly  diifolves  in  it;  and  equally 
gives  to  water  the  erdulfive  appearance. 

Rouelle  the  younger  has  eftabliihcd  ajmarktfd^ 
analogy  between  the  cafeous  matter  and  thcr 
glutinous  fubftance  of  the  flourof  wlieat;  he. 
fucceeded  by  faltinig  and  kneading  the  latter^ 
with  muriate  of  fpda  and  a  fmali  propontion  of - 
diluted  ftarch,  in  giving  to  the  farinaceausi 
glutin  moft  of  the  charafters*  the  tafte,  the- 
fmell,  the  un^luofity  of  cheefe,  and  he  exhibited? 
in  his  Icftures  fpecimens,  which  by  this  pre- 
paration, had  acquired  the  properties  of  okii 
cheefe  in  fo  charafterizcd  a  degree  that  it  was^ 
no  longer  poflible  to  difiinguiih  them  from  iu 
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Section    VI. 
Of  the  Butyraceous  Matter^  and  of  Butter. 

» 

57. 1  DISTINGUISH  the  butyraceous  matter 
from  butter,  becaufe  the  firft,  being  contained  in 
ihe  milk  at  the  moment  when  it  is  formed,  is  not 
yet  butter,  and  becaufe  this  laft  exifts  only  when 
the  milk  has  remained  for  fome  time  at  reft 
after  having  been  drawn  froih  the  animal  which 
affords  it  It  is  with  thisfubftance  relatively 
to  thefe  two  ftates  as  with  the  cafeous  part  and 
cheefe:  the  firft,  being  contained  ready  formed  in 
the  milk,  may  be  feparated  from  it  without  inti* 
mate  alteration;  butit  becomes  cheefe  as  we  have 
feen,  only  by  undergoing  a  more  or  lefs  con- 
liderable  modification  and  change,  from  even 
the  frefheft  cheefe  to  that  which  is  the  moft 
advanced  or  the  neareft  to  its  putrid  decom- 
pofition.  Butter  prefents  in  its  feparation 
and  formation  a  ftill  more  confiderable  differ- 
ence from  the  milky  ftate  than  the  cafeous  matter 
does,  at  leaft  as  far  as  concerns  its  mere  precipita- 
tion from  the  milk.  It  is  upon  this  remarkable 
point  in  its  hiftory  that  I  Ihall  firft  dwell,  as  it 
has  not  yet  been  properly  treated  by  the 
chemifts  who  have  gone  before  me.  In  1790,1 
publiihed,  according  to  a  feries  of  experiments 

made 
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made  in  the  courfe  of  the  lyceum  of  this  year, 
a  new  point  of  theory,  relative  to  the  formation 
of  butter.  1  remarked  that  the  cream  was 
formed  more  abundantly  in  the  air  than  in  clofe 
veffelsandin  vacuo;  that  it  was  neceflary 
it  iliould  remain  expofed  to  it  for  fome  time,  in 
order  to  render  it  capable  of  affording  butter ; 
that  butter  could  not  be  extraded  from  recent 
cream;  that  in  proportion  as  it  remained  in  the 
air,  it  became  more  folid,  condenfed,  and  af- 
fumed  a  yellow  colour;  that  it  required  at  leaft 
four  times  longer  fpace  of  time  to  fepajrate  the 
jbutter  from  cream  formed  in  twenty-four  hours, 
than  to  extract  it  from  cream  eight  days  old ; 
and  that  all  this  proved  an  adlion  of  the  air, 
which  contributes  to  the  formation  of  the 
butter,  to  its  concretion,  and  feparation. 

58.  The  produftion  of  the  butter  is  to  be 
underftood  in  the  following  manner,  according 
to  the  conftant  fads  well  known  in  all  dairies 
-  and  farms.  The  butyraceous  matter,  contained 
in  the  milk  in  the  ftate  of  a  liquid,  and  white 
oil,  fufpended  in  thcferum,  with  the  aid  of  the 
mucofp-faccharine  body,  and  of  the  cafequs 
fubftance,  feparates,  by  means  of  repofe,  and 
fwims  at  the  furface,  with  a  fmall  portion  of 
ferum,  and  of  cafeous  flakes,  to  which  it  ad-» 
heres.  This  compound,  which  is  more  ojly 
and  more  light  than  the  ferous  and  cafeous  liquofji 
in  proportion  as  it  obtains  thecontad  of  the  air 
by  remaining  above  this  liquor, .  abforbs  the  at- 
mofpheric   oxigen,   becomes    folid,   concretej, 

coloured; 
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coloured ;  in  ihott,  real  butter.  However,  but- 
ter may  be  prepared  with  milk  newly  drawn, 
by  agitating  it  for  a  long  time ;  whence  I 
conclude,  that  there  is  in  the  milk  a  fufficiency 
of  oxigetitofatumtethe  butyraceous  matter  by 
this  percuffion.  On  the  other  hand,  there  are 
fome  creams,  from  which  butter  cannot  be  ex- 
traded  by  churning  them  for  a  great  length  of 
time,  and  which  we  are  obliged  to  abandon  as 
to  that  purpofe.  In  general  the  cream  is  left 
expofed  to  the  air  for  five  or  fix  days  before  the 
butter  is  churned;  and  in  the  great  rural  eftab- 
lifhments,  this  operation  is  performed  only 
twice  every  decade :  there  are  many  varieties 
in  the  properties  of  milk,  relative  to  the 
quantity  and  the  quality  of  the  butter  which 
it  affords,  and  ftill  more  particularly  with 
refpeft  to  the  facility  with  which  the  butter 
feparates  from  it.  A  connefted  feries  of  ob- 
fervations,  and  fome  fingle  experiments,  would 
be  requifite,  in  order  to  determine  the  Caufe  of 
thefe  varieties. 

59.  Chance  firft  prefented  the  feparation 
and  concretion  of  the  butter  in  agitated  milk: 
the  flcins  in  w-hich  the  Tartars,  and  the  paftoral 
nations  tranfpoit  their  milk,  whilft  tliey  incef- 
fairtly  change  their  abodes,  and  wander  in  the 
Sefarts  with  their  beads,  muft  have  exhibited  to 
them  this  produ6l  concreted  into  folid  lumps  by 
agitation  and  percuflfion  againft  the  fides 
of  thefe  veffels ;  and  the  agreeable  tafte  of  this 
produft  muft  have  recommended  its  ufe,  and 
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dilated  to  them  the  art  of  providing  themfelves 
with  it ;  accordingly,  we  find  traces  of  it  in  the 
moft  remote  antiquity,  which  are  loft  even 
in  the  firft  traditions  of  the  human  race. 
The  mode  of  churning  the  cream,-  or  the  butter, 
varies  according  to  the  countries,  and  the  quan- 
tity of  it  that  is  fabricated  :  it  is  in  general  by 
tuniing  or  moving  with  rapidity,  an  axis 
provifled  with  fans,  or  kinds  of  agitators^ 
in  veflels  more  ox  lefs  capacious,  which  are  in 
part  filled  with  cr€?am.  They  are  kinds  of 
churns ;  the  former  fixed  horizontally,  the 
latter  placed  vertically,  which  ferve  for  thi^ 
operation.  During  a  percuffion,  or  rotation  of 
fome  hours,  the  motion  of  the  axis,  and  of  the 
fans  which  it  bears,  after  having  been  gradu- 
ally impeded,  is  fuddenly  ftopped  by  the  mafs 
of  hutter  whicth  adheres  to  it,  and  attaches  it- 
felf  entirely  to  it.  This  mafs  is  aftefwards 
kneaded  in  water,  in  order  to  feparate  it  accu- 
rately from  the  portion  of  whey  and  of  cafeous 
flaked,^  which  are  interpofed  in  it. 

60*  We  fee  from  this  defcription,  that  but-^ 
ter  is- obtalnecl  from  the  milk  but  floM^ly, 
and 'i  by '-means  of  a  long  and  violent  agita- 
tido,  •w3iii?h^  modifies  the  butyraceous  matter, 
bycaufmg'itto  abforb  a  portion  of  the  oxigen 
of  the  milk  ;  that  it  is  much  eafier  to  be  prepar- 
ed ^Jwith^itamj' and  that  a  much  left  confider- 
aWe. percuffion  then effeds its  concretion;  that 
older  the  cream  isj  the  more  fpeedily  the  ope- 
ration is  perfei'm#<J;  that  the  butter  does  not 
i  ••  ^^  therefore 
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therefore  exift  ready  formed  inthemilk;  and  that 
at  the  momeut  when  it  is  (aturated  with  the  ox- 
jgcn  it  requires,  tlie  butyraceous  matter  is  con- 
verted into  butter  and  quickly  concretes  into  a 
mafs,  whichnolongeradherestotheferousliquor 
of  the  cream,  becaufe  the  attraftion  between  iU 
own  particles  is  more  confiderable  than  that 
^hlch  it  has  for  the  other  principles  of.  the 
biilk.  When  this  produftion,  and  feparation  of 
the  butter  have  taken  place,  there  remains  9, 
yellowi0i  liquor,  fometimes  of  a  flight  orange 
colour,  which  is  called  butter-milk  :  it  is  more 
fluid  than  milk  that  has  not  been  deprived  of  its 
cream,  of  a  mild  and  agreeable  tafte,  altogether 
fimilar  in  its  nature  to  milk  that  has  been  en- 
tirely deprived  of  its  cream.  Citizens  Deyeux 
and  Parmentier  have  made  a  particular  exami- 
nation of  it:  they  have  found  that  butter-milk 
is  coagulated  by  runnet  with  great  difficulty, 
that  the  acids  and  alcohol  feparate  caleous  mat- 
ter from  it  eafily  and  fpeedily  in  very  fine 
flakes ;  and  that  it  has  a  very  great  difpofition 
to  turn  four. 

61.  Butter,  thus  prepared,  is  generally  of  a 
yellow  colour :  there  is  fome  which  is  whiter 
like  a  kid  of  fat ;  this  is  confidcred  as  inferior 
to  the  former.  It  is  believed  that  this  diflbr- 
ence  of  colour  depends  upon  the  nature  of 
the  aliments ;  but  it  is  well  known  to  the  coun- 
try people,  that  it  depends  upon  the  diverfity  of. 
the  individuals  that  afford  the  milk ;  that  one 
cow  will  confiantly  give  white  butter,  and  an- 
other 
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other  yellow  butter.  The  conta6l  of  the  ai  r  alfo 
influences  the  colouration  of  the  butter;  old 
cream  affords  yellow,  and  new  cream  paler  but- 
ter. The  lumps  of  butter  expofed  for  fale,  are 
of  a  deeper  yellow  colour  at  their  external  fur- 
faces,  than  in  their  interior  parts.  Freih  butter 
has  a  fweet  and  unftuous  tafle,  which  is  very 
agreeable,  and  on  account  of  which  it  is  em- 
ployed as  a  feafoner:  the  difference  of  the 
food  of  the  animals  has  much  influence  upon 
this  property  of  the  butter.  Its  foft  and 
very  duftile  confifl:ence,  though  in  general  it  is 
concrete,  varies  alfo  according  to  a  great  num- 
ber of  circumftances.  All  the  phyfical  proper- 
ties of  butter  are  fuhjeft  to  vary  according 
to  the  fame  circumftances. 

62.  Very  frefli  butter  melts  at  a  temperature 
of  29  or  30  deg.  Reaumur.  When  we  keep  it 
melted  in  a  tube  of  glafs,,  plunged  in  boiling 
water,  there  fcparates  from  it,  and  fwims  at  the 
furface,  a  white  liquid,  filled  with  fmall  opaque 
flakes,  which  ire  a  mixture  offerum  of  milk, 
and  of  cafeous  matter.  By  this  feparation,  the 
butter  becomes  almoftrtranfparent;  but  it  has 
then  loft  its  fsveet  and  unftuous  tafte,  and  it  has 
become  fatty  and  infipid:  whence  it  refults, 
that  frefli  butter  owes  its  fweet^  agreeable  tafte, 
to  a  portion  of  a  ferum,  and  of  cafeous  matter. 
Accordingly,  melted  butter,  with  whatever 
caution  it  may  be  prepared,  becomes  more 
greafy,  of  a  granulated  confiftence,  and  of  a 
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tafte  infinitely  Icfs  agreeable  than  that  which  it 
had  before.     If  the  butter  has  been  heated  only 
to  the  temperature  neceffary  for  melting  it,  it 
fixes  as' it  cools,  and  prefents  no  figns  of  alte- 
ration.   When  diftilled  in  a  fmall  retort,  it  af- 
fords fome  drops  of  water,  rendered  acrid  by  the 
febacic  acid  which  it  contains  :  the  greater  pavt 
of  the  butter  rifes  and  pafles  over  entire,    with 
a  ftrong  pungent,  and  very  difagreeable  fmell,  as 
we  fee  in  culinary  operations,  where  fo  many 
drihes  are  prepared  with  browned  or  fcorched 
butter ;  much  carbonated  hidrogen   gas  is  dif- 
cngaged,and  there  remains  only  fometracesof  a 
denfecoal,  difficult  to  be  burned^  and  containing 
fcarcely  any  thing  elfe  than  a  little  phofphate  of 
Jime.     By  re-diftilling  the  produfts  of  the  but- 
ter, we  render  the  oil  lighter  and  more  volatile. 
If  we  diftil  it  in  a  very  large  veflTel,   containing 
much  air,  we  obtain  more  water,  more  febacic 
acid,  a  Icfs  concrefcible  oil,  more  of  gafeous 
fluid,  and  more  coal,   fince  the  air  of  the  appa- 
ratus contributes  to  thedefiruftioirof  the  butv- 
raceous  matter  bv  furnilhino^  its  hidro2:en  with 
a  quantity  of  oxigcn  fufiicient  for  burning  it. 
The  febacic  acid  is  not  contained  in  the  butter 
but   is  formed  here,  as  in  diftilled  fat,    at  the 
expenfe  of  its  decompofition,  and   of    another 
arrangement  of  its  principles. 

63.  Butler  fuffers  from  the  conta6l  of  hot 

air,  an  alteration  which  renders  it  acrid  and 

odorous.      This  rancidity  proceeds   from  the 
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formation  of  febacic  acid,  which  takes  place 
with  coniiderable  celerity.     Waihing  with  wa- 
,  ter,  and  witli  alcohol,  deprives  the  butter  of  a 
great  part  of  thofe  difagreeable  properties. 

Butter  unites  by  fufion  with  phofphorus  and 
with  fulphur,  in  the  fame  manner  as  fat  does. 

The  acids  likewife  a6l  upon  it  in  the  fame 
manner ;  the  concentrated  fulphuric  turns 
it  brown,  and  reduces  it  to  coal;  the  nitric 
yields  to  it  a  portion  of  its  oxigen;  the  others 
havenoaftion  upon  it. 

The  alkalies  diflblve  it  very  well ;  foda  forms 
a  fohd  foap  with  butter,  which  might  be  em- 
ployed with  advantage  in.  medicine.  Barites, 
ftrontian,  and  lime,  harden  it  by  combination. 
Ammonia,  alfo,  approaches  it  to  the  fapona- 
ceous  ftate,  but  leaves  it  liquid.  The  foaps 
of  butter,  when  burned  aiid  calcined,  afford 
alkaline,  or  earthy  febates^  like  fat:  and  thefe 
febates  arc  alfo  produced  by  the  aftion  of  thefire. 

The  metallic  oxides,  unite  with  butter,  by 
the  aid  of  fire,  and  form  with  it  metallic  foaps, 
little  or  not  at  all  foluble,  of  a  plaftic  con- 
fiftence.  In  the  heat  it  decompofes  the  metallic 
folutions,  and  takes  from  them,  efpecially  from 
the  nitrates,  the  oxides  with  which  it  combines. 

64.  Amongft  vegetable  fubftances,  butter 
unites  with  the  ^  extrads ;  the  gums,  and  fu- 
gar,  triturated  with  it,  render  it  mifcible  with 
water ;  it  combines  eafdy  by  fufion  with  the 
refins,  the  gum-yefins,  and  the  balfams ;  it  dif-  ' 
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folves  eafily  in  the  fixed  and  volatile  oils ;  it 
abforbs  camphor,  and  retains  it  ftrongly;    it 
attra6ls  feveral  colouring  matters,  with  which 
it  adheres  forcibly.     The  laft-mentioned   pro- 
perty has  long  been  employed  for  giving  butter 
^  a  more  or  lefs  intenfe  gold  colour  ;•  for  this  pur- 
pofe,  carrots,  the  curcuma,  the  marigold,  the 
feeds  of  .afparagus,  the  berries  of  folanium  kali- 
cacabum  are  ufed.  The  colours  of  butter  may 
be  greatly  multiplied,  and  Angularly  varied.  The 
root  of  the  alkanet    gives  it  a  brilliant  rofe 
colour,   the  Violet  a  dull,  but  pretty  intenfe 
blue ;  the  leaves  of  fpinnage,  a  brilliant  green 
colour.  The  proceffes  confift  in  mixing  theco- 
Iburing'  matters,poundedor  chopped,  with  the 
creanibefore  it  ischurned;the  colour  thus  paffes 
into  the  butter  at  the  moment  when  it  becomes 
concrete,    but    not  before   this  period.     But- 
ter, coloured  in  this  manner,  keeps  for  a  long 
time;  it  is  even  difficult  to  difcolour  it.  We  may 
alfo  caufe  thcfe  drfierent  colours  to  pafs   into 
the  butter  by  means  of  fufion;  but  butter,  co- 
loured  in  this  manner,  cannot  fcrve  for  a  fea- 
ibning.      The   highly  odorous    matters    unite 
with  butter  with  facility,  and  we  may  perfume 
it  by  their' mixture  at  the  moment  when  it  is 
churned,     with    cinnamon,    cloves,     nutme^, 
mace,  orang<^  or  lemon  peel,  vanilla,   &c. ;  but 
very  little  mull  be  uild,  in  order  to  communi- 
cate to  it  apermme,   without  acrimony. 

65.  It  may   be  concluded  from  all    that  has 
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been  dated,  thatbutter  is  a  kind  of  concrete  and 
oxigenated  oily  humour,  refembling  fat,  and 
not  a  vegetable  oil,  united  with  an  acid,  as 
was  formerly  believed;  that  this  fubftance, 
without  being  entirely  conftituted  butter  in  the 
milk,  has,  however,  a  great  difpofition  to  be- 
come fuch,  and  to  feparate  from  this  liquor  in 
proportion  as  it  abforbs  oxigen  from  the  atniof- 
phere,  when  milk,  and  ftill  better  when 
cream,  is  agitated  in  contact  with  the  air  ;  that 
butter,  which  owes  its  qualities  as  frelli  butter 
to  the  mixture  of  a  fmall  portion  of  ferum, 
and  of  the  lighteft  cafeous  matter,  and 
lofes  them  by  the  llighteft  fufion,  comports  itfelf 
afterwards  like  a  kind  of  fat,  in  all  combi- 
nations, as  well  as  ia  all  the  analytical  procelfes 
to  which  it  is  fubjeded ;  and  that  laftly,  there 
'  is  reafoti  to  believe,  according  to  thefe  chemi- 
cal phenomena,  as  well  as  from  the  ana- 
tomical obfervations  of  the  celebrated  Haller, 
that  the  fat  which  every  where  furrounds  the 
mammary  glands,  contributes,  by  means  of 
the  dufts  defcribecl  by  this  great  anatomift,  to 
the  formation  of  milk,  probably  by  furnilhing 
it  with  the  bafis  of  the  butvraceous  matter, 
M'hilft  the  lymph  gives  it  the  mucolb-facchairine 
principle;  and  the  blood,  the  albumino-cafeous 
fubftance,  as  well  as  the  falts  which  are  diflblved 
in  it. 
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Section    VII. 

Of  the  different  Kinds  of  Milky  copipared  zvith 

that  of  the  Cow, 

66.  In  the  general  examination  of  milk, 
and  of  its  different  parts,  which  has  hitherto 
,  formed  the  obje6t  of  this  article,  I  have  taken 
the  milk  of  the  cow  as  an  example,,  as  a  mean 
term  of  all  thefe  kinds  of  animal  liquors,  as  that 
which  is  moft  frequently  employed,  and  for  the 
greateft  number  of  ufes,  becaufeit  is  procured 
mor^  abundantly,  -and  more  eafily  than  any 
other.  But  it  is  equally  ufeful,  and  even  ne- 
ceflary  for  many  circumftances  of  life,  to  know 
the  characters  and  the  nature  of  the  other  kinds 
of  milk  which  are  employed,  either  often,  or 
only  fometimes,  as  aliments,  or  as  medicines, 
or  as  objefts  of  rural  manufaftures,  and  the  , 
fubjefts  of  produds  advantageous  to  whole 
countries.  We  muft  therefore  compare  to- 
gether the  milkof  woman,  ^nd  thofc  of  the  afs, 
the  goat,  the  ewe,  and  the  mare ;  all  of  which, 
when  referred  to  what  I  have  faid  conceniinff  the 
milk  of  the  cow,  will  require  nothing  more  than 
the  fimple  expofition  oftheir  differences.    Moil 
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of  the  authors  quoted  in  the  beginning  of  this 
article,  have  fpoken  more  or  lefs  concerning, 
thofe  differences;  but  none  have  made  them 
the  objeft  of  more  attention  and  ftudy  than 
citizensDcyeux  and  Parmentier.  I  fliall  there-? 
fore  more  efpecially  follow  them  in  giving  the 
fpccific  charafters  of  each  kind  of  milk,  attend- 
ing, like  them  more  to  the  quality  than  the 
quantity  of  their  principles  ;  becaufe  the  latter, 
varying  according  to  a  multitude  of  circum- 
ftances,  prefentnothingconftant  to  the  obferver, 

A.  Woman's  Milk. 

67'  The  milk  of  the  woman  is  generally 
known  to  be  lefs  thick,  lefs  opaque,  and  more 
faccharine  than  that  of  the  cow.  Its  coloftrum 
frequently  refembles  thin  foa^)  water;  repofe, 
caufes  fat  and  unftuous  flakes  to  fwim  upon  it, 
from  which  no  butter  can  be  extrafted  by  agi- 
tation. The  licjuor,  after  this  feparation,  is 
fcareely  opaque,  -becomes  vifcous,  four,  putrefies, 
and  appears  to  contain  little  cafeous  matter: 
fuch  is  the  cololirum  of  the  firlt  day.  That  of 
the  fecond,  which  is  whiter,  affords  a  kind  of 
flakey  cream,  which  does  not  yield  butter  any 
more  than  the  preceding;  that  of  the  third  and 
of  the  fourth  day  affumes  the  charafter  of  real 
milk,  fiill  without  the  polVibjlity  of  cxtradino- 
butter  from  its  cream :  the  acids  coagulate  it 
well,  aild  its  ferum  is  eafdy  clarified. 

Th 
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The  well-formed  milk,  examined  at  difFeretit 
periods  till  the  eleventh  month  after  lying-in^ 
prefents  varieties,  even  at  different  times  of  the 
day:  it,  however,  gradually  diminiilies  in  qua- 
litj',  in  general,  proportionably  to  the  length 
of  time  that  has  elapfed  fiiiGe  delivery.  Its 
cream,  which  is  very  abundant,  fometimes  does 
not  adjmit  butter  to  be  feparatedi  from  it ;  it  is 
then  very  liquid,  uuduous,  rand  Teems  to  con- 
tain an  oil  that  is  not  concrefqible, 

68.  When  the  cream  of  woman's  milk  is 
thick,  it  affords  by  agitation  firm  butter,  a 
little  yellowi 111,  of  an  ordinary  tafte,  and  in 
fmall  quantity.  AH  the  proceflTes  which  coagu- 
late the  milk  of  the  cow,  produce  the  fame  ef- 
feft  upon  that  of  woman  ;  the  cheefe  is  in  gene- 
ral fofti/h,  un6tuous,  an^  does  not  acquire  the 
fame  concrete  ftate.  Ihe  clarified  feium  is 
fcarcely  coloured,  its  tafte  is  more  faccharine 
than  that  of  cow's  milk;  it  contains  only  a 
little  more  of  the  mucofo-facchaiine  principle; 
Haller,  however,  has  indicated  its  proportion  to 
that  of  the  cqw,  according  to  Navier,  Hoif- 
man,  and  Yonna,  as  67  to  54.  This  ferum  is 
lefs  compounded  than  tl^at  of  the  cow,  it  con- 
tains lefs  falts,  and  it  is  to  this  circumftance 
that  citizens  Deyeux  and  Parmentier  attribute 
rts  more  faccharine  tafte.  There  is  no  milk 
that  Ihows  itfelf  more  variable  in  its  analyfis 
than  that  of  woman.  Upon  the  ilighteft  change 
in  the  ftate  of  the  health,  it  Ibfes  its  confiftence; 
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after  fpafms  it  contains  no  more  cafeous  matter? 
it  is  then  repugnant  to  the  infant,  who  does  hot 
take  the  breaft  again  till  when  the  milk  has 
returned  to  its  natural  (late.  Thin  and  delicate 
women  frequently^  yield  ftronger  and  more 
abundant  milk  than  fat  "stromen.  It  is  known 
with  what  facility  the  medicinal,  and  particu-^ 
larly  the  purgative  properties,  pafs  from  nurfes 
to  their  fucklings;  tliis  is  much  more  remark- 
able in  v/onien,  than  in  the  female  animals. 

69.    Citizens  Deyeux  and  Parmentier  have 
examined  even  the  differences  which  arife  from 
the  different  methods  of  fucklins:  the  infants. 
According  to  their  obfervations,  great  incon- 
veniences arife  from  making  them  fuck  often, 
and  letting  them  take  only  a  finall  quantity  of 
milk  at  a  time:  it  is  then  alw^ays  too  ferous. 
Women,  who  without  being  aware  of  this,  and 
in  order  to  mitigate  the  cries  of  their  infants, 
acquire  the  bad  habit  of  giving  them  fuck  very 
often,  and  thus  afford  them  always  a  too  liquid 
or  ferous  milk,  in  fmall  quantities  at  a  time,  are 
much  more  fubje6ithau  others  to  repletions  of 
the  breafts,  and  all  the  affedions  which  dfepend 
upon  the  alteration  and  detention  of  this  li- 
quid in  the  mammary  dufts.     It   appears  that 
a  phenomenon  here  takes  place  analogous  to 
that  M'hich  is  obferved  in  milking  cows   at  di- 
vided periods ;  it  has  been  feen  that  the  firft 
milk  is  the  mod  ferous,  the  leaft  thick,   ai)d  the 
lead    fat ;    and   that    its    properties    regularly 

improvg 
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improve  to  the  laft  flage  of  milking;^  iii 
this  manner  it  is  that  milk-women  procure 
creamy  milk.  It  will  therefore  be  attended 
with  great  advantage,  both  to  the  infant  and 
the  mother,  to  let  the  infant  fuck  only  at  ftated 
periods  fufficiently  remote  from  each  other,  in 
order  that  the  homogenous  milk  may  be  en- 
tirely drawn,  out  by  the  fuckling,  whofe  defire 
for  it  is  then  greater,  and  who  exhaufts  the 
bread  more  completely. 


B.  Milk  of  the  J/s. 

70.  The  fhe-afs,  when  well  fed  and  at- 
tended, affords  milk  always  more  fluid  than 
that  of  the  cow,  the  confiftence  of  which  moie 
refembles  that  of  the  woman.  It  is  in  gfeneral 
not  very  palatable;  it  conftantly  aftbrds  a 
white  foft  butter,  very  liable  to  rancidity. 
Runnet,  the  acids,  and  all  the  well  known 
means  coagulate  the  affes'  milk;  its  coagu- 
lum  is  commonly  in  a  ma^ma,  one  part  of 
which  floats  upon  the  fiirface  of  the  liquor, 
whilfl:  another  is  precipitated.  The  ferum  is 
very  eafily  clarified.  It  has  not  more,  orvery 
little  more  colour  than  that  of  woman's 
milk  ;  it  is  a  little  lefs  faccharine  than  the  lat- 
ter, btit  fenfibly  more  fo  than  the  whey  of 
cow's  milk.  Haller,  however,  indicates  for  the 
quantity   of  the   mucofo-facc^iarine  fubfl:ance 

contained 
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contained  in  affes'  milk,  a  ^greater  proportion 
than  for  that  of  the  woman.  This  proportion, 
according  to  him,  is  as  82  to  67 ;  fo  that  this 
liquor  appears  to  be  that  which,  of  all,  contains 
the  moft  fugar  of  milk.  Citizens  Deyeux  and 
Parmentier  aiTure  us,  that  by  examining  com- 
paratively the  milk  of  three  affes,  they  found 
many  varieties  in  the  ferum  which  they  obtained 
from  it.  It  appeared  to  them  to  contain  the 
fame  falts  as  that  of  the  cow,  but  in  fmaller 
quantity. 


C.  Goafs  Milk. 

71*  The  milk  of  the  goat  is  the  thickeft  of 
all,  according  to  the  fame  chemifts.  It  has  a 
fmell  which  is  difagreeable  to  fome  perfons, 
but  which  may  be  diminiflied  by  attention  and 
cleanlinefs  in  the  feeding  of  the  animal :  that  of 
white  goats  is  lefs  odorous  than  that  of  black 
ones.  It  affords  much  cream,  and  this  yields 
much  butter.  The  butter  of  goat's  milk  is 
white,  it  acquires  much  folidity,  and  keeps  for 
a  long  time  without  becoming  rancid.  The 
fame  milk  alfo  contains  much  cafeous  matter, 
which  is  eafily  feparated  from  it  by  all  the  well 
known  means.  It  is  obtained  in  the  form  of  a 
very  denie,  very  thick  curd.  The  ferum  of 
this  milk  may  afterwards  be  well  clarified ;  it  is 
generally  yellowifli,  with  a  greeniih  call.  Ac- 
cording 
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cording  to  Hallcr,  the  proportion,  of  the  fugai* 
of  milk  contained  in  it,  with  relation  to  that  of 
cow's  milk,  is  as  42  to  54;  and  according  to 
citizens  Deyeux  and  Parmentier,  it  does  not 
contain  lefs  of  it  than  the  latter :  but  what  has 
appeared  to  them  very  remarkable  is,  as  they 
affert,  that  they  found  in  it  only  muriate  of 
lime,  after  having  extrafted  from  it  the  mucofo- 
faccharine  matter.     We  Hiould  be  led  to  be- 
lieve  that  the  phofphate  of  lime  ought  alfo  to 
be    abundant  in  it,   from    the  thicknels,    the 
hardnefs,    and   the  length   of  the  hair  of  this 
animal,  upon  the  nature  of  which,  this  fait  has 
much  influence,  as  I  have  already  indicated  in 
the  article  concerning  the  analyfis  of  the  hair. . 


D,  Ewe's  Milk. 

72.  Though  at  firft  fight  this  isliLtle  different 
in  its  afpeQ;  from  the  milk  of  the  cow,  it  pre- 
fents,  however,  in  the  analyfis,  efpecially  in 
that  made  by  citizens  Deyeux  and  Parmentier, 
well-marked  charafters  which  diftinguiih  it. 
It  affords  a  cream  which  is  abundant,  but  has 
little  thicknefs,  from  which  is  feparatecl  a  foft 
very  fufiblc  butter,  of  the  confidence  of  a  fixed 
oil,  of  a  very' pale-yellow  colour,  which  eafily 
becomes  rancid.  Its  cafeous  matter  is  fat  and 
vifcid;  its  ferum,  which  in  general  is  difficult 
to  be  clarified,  eafily  yields  fugar  of  milk  almofl 

pure 
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pure  from  the  firft  cryftallization,  according  to 
the  above-mentioned  chemifts.  It  is,  however, 
of  all  kinds  of  milk,  that  which,  according  to 
the  authors  colleded  and  compared  by  Haller, 
affords  the  lead  of  this  mucofo-faccharine  fub- 
fiance ;  its  proportion  to  that  of  the  cow  is  as  . 
S7  to  54.  The  ferum,  after  the  cxtra6lion  of 
this  fubftance,  contains  muriate  of  lime  in  very 
fmall  quantity,  according  to  citizens  Deyeux 
and  Parmeritier. 

The  moft  remarkable  difference,  or  the  moft  ^ 
prominent  charader  of  the  milk  of  the  ewe, 
confifts  in  the  properties  or  confiftence  of  its 
cafeous  part :  its  vifcid  and  foft  flate  is  the 
caufe  of  the  fatty  confiftence  Avhich  the  cheefes 
prepared  with  it  conflantly  prefcnt.  On  this 
account,  it  is  the  pradice  in  fome  countries  to 
mix  ewe's  milk  with  the  milkof  the  cow  and  the 
goat,  in  order  to  give  to  the- cheefes  which  are 
fabricated  there,  a  more  unftuous  and  marrow- 
like quality,  and  a  fofter  pafte,  which  does  not 
dry  without  difficulty 

E.  Mare's  Milk. 

73.  This  is  the  mofl  fluid  milk  of  all  that  have 
been  mentioned.  It  has  hardly  any  fmell  or 
tafie.  The  fmall  quantity,  of  cre^m  which  it 
affords  is  very  Jiquid,  yellpwilh,  and  furniiflies 
only,  with  difficulty,  a  fmall  (Quantity  of. bad- 
conditioned  butter;  it  feems  that  the  cafeous 

matter, 
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matter,  which  is  difficult  to  be  feparated  from 
thi§  milk  by  the  vegetable  acids,  remains  ad- 
hering to  the  butter,  for  there  remains  a  portion 
of  it  diffolved  by  thefe  acids,  as  well  as  by  the 
ferum.     However,  this  is  eafily  claiified,  and 
fugar  of  milk  obtained  from  it  by  evaporation. 
According  to  the  extracts  compared  by  Hal- 
ler,  mare's  milk  is  the  fecond  in  tlie  order  of  the 
milks,  with  refpeft  to  the  quantity  of  fugar 
which  it  yields;  it  follows  immediately  after 
affes'  milk,  and  (lands  in  the  interval  between 
this  and  the  milk  of  women.     The  proportion 
of  this  mucofo-faecharine  principle,  relatively 
to  that  which  cow's  milk  prefents,  is,  accord- 
ing to  thii  celebrated  phyfiologift,  as  70  to  54. 
It  is  known,  that  mate's  milk,  kept  for  fonie 
time,  acquires  an  intoxicating  quality,   and  it 
is  in  this  milk  that  this  property  of  vinous  fer- 
mentation has  firft  been  obferved. 


F.  Materials  of  the  different  Milks  compared  with  each 

other. 

74.  By  comparing,  according  to  the  details 
given  relative  to  each  milk  in  particular,  the 
conftant  nature,  more  ufeful  to  be  known  than 
the  variable  proportion  of  the  produ6ls  extrad- 

ed  from  them,  the  following  refults  have  been 
afcertained  by  citizens  Deyeux  and  Parmentier 
by  their  inveftigations. 

All 
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AH  the  milks  become  covered  with  cream  at 
their  furface,  but  it  varies  in  the  different  kinds 
of  milk.  > 

u.  In  the  milk  of  the  cow^  it  is  abundant, 
thick  and  yellow. 

b.  In  human  milk,  more  liquid,  white,  in 
fmall  quantity. 

c.  In  goafs  milk,  more  abundant  than  in 
the  milk  of  the  cow,  thicker,  whiter,  and  ef- 
pecially  lefs  acefcent. 

d.  In  etve's  milk,  almoft  equally  abundant 
and  yellow  as  in  that  of  the  cow,  but  always 
diftinguifliable  by  a  particular  tafte. 

e.  In  affes'  milk,  not  thick,  little  abun- 
dant, frequently  fimilar  to  that  of  human 
milk. 

/!  In  mare's  milk,  very  fluid,  fimilar  in  co- 
lour and  confiftence  to  good  cow's  milk,  from 
which  the  cream  has  not  yet  feparated. 

75.  The  butter,  is  always  oily,  fweet,  very 
fufible,  and  has  the  following  comparative  pro- 
perties. 

a.  Extra61ed  from  the -cream  of  the  cow^ 
it  is  fometimes  very  yellow,  fometimes  pale, 
fequently  white,  and  always  confiderably 
confiftent. 

b.  Difficult  to  be  extra6led  from  the  cream 
o^  human  milk,  in  fmall  quantity,  infipid,  of 
a  pale  yellow  colour,  frequently  infeparable 
from  the  cream,  which  it  renders  unlftuous; 
whence  it  has  been  erroneoufly  inferred  that 
this  milk  affords  no  butter, 

c,  The 
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c.  The  butter  of  ajes'  milk  is  always  very 
white,  foft,  very  fubjeft  to  fpcedy  ranccfcence. 

d.  The  butter  of  the  goat  feparates  eafily 
from  the  cream,  is  very  abundant,  always  white, 
firm,  foft,  and  rancefcible. 

e.  The  butter  of  the  ewe,  is  rather  yellow,  al- 
ways foft,  confiderably  fubje6t  to  rancidity. 

yi  The  butter  of  mare's  milk  is  difficult  to  be 
obtained  in  fmall  quantit)^  it  does  not  aifume 
confiftence  unlefs  by  wafliing  in  cold  water, 
and  is  much  difpofed  to  rancidity. 

76.  The  cafeous  matter  is  alfp  a  conllant  pro- 
duct, one  of  the  conftituent  materials  of  milk ; 
it  varies  in  the  fpecies  in  the  following  man- 
ner. 

a.  That  of  the  coziy  is  voluminous,  tremulous, 
feemingly  gelatinous,  very  abundant,  retaining 
much  ferum  which  is  made  to  flow  out  by  a 
flight  prcfl'ure. 

b.  That  of  tt;(7;wfl:«',ymiik  is  little  abundant, 
without  cohefion  between  its  particles,  always 
unftuous  and  ftringy,  retaining  but  little  fe- 
rum between  its  particles. 

c.  That  of  the  afs,  nearly  fimilar  to  the  pre- 
ceding, without- unftuofity. 

d.  That  of  the  goat,  in  large  quantity,  in  a 
thick  coagulum,  more  denfe  than  tlie  curd  of 
cow's  milk,  retaining  lefs  ferum; 

e.  That  of  the  ezce,  always  fatp  vifcid,  dif- 
ficult to  be  condenfed  into  curd,  and  giving  a 

foft  pafte  to  the  cheefes. 

That 
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f.  That  of  mare's  milk'  little  abundant 
and  \try  fimilar  to  that  of  human  milk. 

77*  The  ferum  conftitutes  in  general  t^e  moft 
abundant  part  of  the  milks;  it  varies  in  the  dif- 
ferent  fpecies  as  fallows  : 

a.  The  clarified  ferum  of  cow^sm\\\i  is  fome- 
tiraes  of  a  pale  yellow,  fometimes  of  a  greeniih 
colour,  containing  fugar  of  milk  and  falts. 

b.  Thz.loi  woman's  milk,  is  little  coloured,  of 
a  very  faccharine  tafte,  being  the  third,  accor- 
ding to  Haller,  with  refpefl;  to  the  proportiooi 
of  the  mucofo-faccharine  fubftance. 

c.  The  ferum  of  fl^'^  milk  is  without  colour^ 
containing  lefsfalt  and  more  fugar  of  milk  than 
that  of  the  cow. 

d.  The  ferum  of  ^oaf^  milk  isfcarcely  yel- 
lowifh,  a  little  faccharine,  holding  the  laft  place 
but  one  with  refpedl  to  the  quantity  of  faccha- 
rine matter,  with  few  falts,  almoft  folely  the 
muriate  of  lime. 

e.  The  ferum  of  ewe's  milk  is  almolt  always 
colourlefs,  of  a  faint,  and  as^  it  Were  greaiy  tafte/ 
the  leaft  charged  with  fugar  of  milk,  containing 
muriate  and  phofphate  of  lime  in  fmall  quan- 
tity. 

f.  The  ferum  of  mare's  milk  is  little  coloured, 
the  fecond,  according  to  Haller,  with  refpdft 
to  the  quantify  of  faccharine  matter  contained 
in  it;  according  to  Deyeux  and  Parmentier, 
-charged  with  more  faline  matters  than  moft  of 
the  other  milks, 

Nn 
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Section  VIII. 

Of  the  U/m  of  Milk. 

78.  THETufes  of  milk  arc  extremely  nume^ 
roiis  and  always  of  great  importance.  They 
may  be  coriiidered  under  the  fourfold  relatiot 
of  natural  ufes,  economical  ufes,  medicinal 
ufes  and  ufcs  in  the  arts.  Under  the  three  firfl 
of  thefe  relations  this  alimentary  and  medici* 
nal  liquid  conftitutes  the  opulence  of  feveral 
whole  nations  wife  in  their  fimplicity,  and 
liaplpy  enough  in  what  we  call  their  barbarifiD, 
to  place  their  wealth  in  the  abundance  of  their 
cattle,  which  furniih  them  with  what  they  re* 
.quire  for  fatisfying  all  their  wants.  The  paftoral 
or  eiTatic  nations,  who  live  almoU  entirely 
upon  milk  and  its  produ6ts,  and  tlae  times  in 
•which  a  great  number  of  thofe  which  are  now 
civilized  derived  froni  it  their  fimple  iiourifli- 
ment,  recal  to  our  min^s  thofe  happy  days 
which  the  poets  have  depi^d  to  us  as  the  golden 
age,  and  it  appears  to  the  philofophcr  who  com*, 
pares  thofe  happy  ages  and  people  with  thofe  of 
the  prefent  day,  that  the  mildnef^  of  this  ali- 
ment of  the  firft  inhabitants  of  the  earth,  muft 
^have  had  an  influence  upon  the  gentlenefs  and 
amenity  of  the  manners  of  antiquity. 

3 


t' 


79*  By  lAvdling  the  mammas  of  tbe  mothers 
^ith  milk  immediately  after  parturition,  naturo^ 
has  given  to.  ammals  thet\^o-fbld  adyant;^6^ 
of  a  Qouriniment  ijieceffaiy  to  their  young,  and 
a«  evacuation  itfeful  to  the  mothers. .  The^ 
latter,  after  the  abundance  of  th/e  fluids  which 
Jutve  long,  diftended  their  uterine  fyftems,  fin4  ia 
the  evacuation  of ,  the  milk  ^  difcharge  for^ 
thoie  redundant  fluids,  whilft  their  youxig  d^^ 
ri ye&om it afupport  appropri(^ted  to  their weaki* 
nefSf^t  firft  laxative,  l^ut  afterwards  becoming; 
vf\fm,  and  Qiore  nutritious,  eafy  tq.be  £^flimila« 
^4  ^^fP  th^irowipt  fubilance,  and  containing,^ 
by-  9<9  admi^ble  inilituti^n  of  Brovidencc^, 
the  folidifiable  matter  of  their  bones  in  arpro* 
portion  correfponding  with  the  rapid  augment 
^4:ion  which  tbefe  organs  mufl  experience  duf* 
-fingthe  firilper^d  of  life.  In  this  two-fold  point 
of  view,,  it  \^  evident)  th9J:it  is  equally  ue-» 
ceiEiry  to  i^he  mothers,  after  delivery,  ^o  evacu- 
ate this  fuper-abundance  of  fluids,  and  to  the 
young  to  npuriih  themfelyes  w'ithi^:  anql^it 
while  the  fovmer  cannot  without  daagex:  Ff^ 
oonnce  thefuckling  of  thfsii:  young,  thefe  like  wife 
caftnot  be  deprived  o^  this  alipient  without  inr 
convenience.  Accordingly,  fevere,  painful  arn4 
frequently  f^tai  difeafe^  are  the  juft  pujai^hmesftl 
of .  mothers  who  rcnojince  this  duty,  whilfta 
permanent /weakpefs  apd  Iwguor  tlnqugbou^ 
the. whole  qf  their  lives,  impend  pver  the  jounp 
animals  that  w^  depriv^fj  of  this  food, 

N  n  S  80.  Man 
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■'■  80.  Man  muft  foon,  and  almoft  in  flie  firft 
ages  of  the  world,  have  been  led  by  obferva- 
tion  to  employ  as  food  the  milk  *  of  the  ani* 
mals  which  he  has  been  able  to  tame  and  render 
fuhfervient    to    his  w^nts.     Accordingly,  the 
different  alimentary  preparations  of  inilk  are 
traced  back  to  the  moft  remote  ages  of  anti- 
quity. The  abundance  of  milklafts  only  forafca* 
ibn,   or  at  leaftit  is  foon  too  rhuch  diminiflied  to 
be  fufficient  for  the  fupply  of  the  wants  of  rnaji; 
it  was  therefore  neceffary  that  means  ihould  be 
difcbvered  for  preparing  it  in  fuch  a  mannen 
that  the  fuperfluity  of  one  period  of  the  year 
might  be  kept  to  '  fupply  the  deficiency  of  the 
others.     Hetice  the  different  Hii!idsbf  cheefesr 
The  natural  alterations  which  milk' undergoei> 
being  eatly  obferved,  have  alfo  given-  rife  to 
f hi' great  multitude  of  various  aliments  that 
are  prepared  with  this  liquid,  efpecfally  cr^nii 
butter,    curd,    butter  milk,    fliur   ^hey>   &c. 
The  Tartars  have  long  poflTefTed    the  art  of 
preparing  intoxicating  liquors  Mi^ith  millc,     Its. 
employment  as  a  fcafoner,     its  mixture  and 
combination   with  .fruits,    honey,    fugar,  the 
different  infufions  and  deco6lions,    the   vege- 
table perfumes  which  add  more  orlefs  agreeable 
tafles  and  fmells  to  the  mildnefs  and  un6iuofity 
of  milk,  were  not  contrived  till  long  after  the 
difcovery  of  the  produ6i:s  obtained  from  this  li-» 
quid.  Art  has  fo  much  multiplied  this  preparation, 
that  it  woiild  be  ufelefs  to  attetnpt  their  enu- 

*     '  iperatioq  \ 
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xneration ;  befides  which  they  vary  in  the 
different  countries.  Modern  chetnillry  has  ad* 
ded  to  the  ancient  economical  ufes  of  milky 
that  of  converting  it  into  vinegar,  which  in 
certain  provinces  may  be  an  advantageous 
fubilitute  for  the  acid  furnifhed  by  wine, 
cyder,  beer  and  the  four  fruits. 

81*  There  are  fe^  medicinal  fubflances  that 
have  been  applied  to  fijich  a  multitude  of  ufes 
by  the  phyiicians  as  milk.     A$  a  mild,  relaxing, 
tmollielit,    cooling   fubilanee,    it  is   adapted 
to  a   great  number  of  maladies.     There   arc 
fome    even    upon'  which  it  fcems  to  exert  a 
fpecific  afilion,   as  the  attacks  of  the  gout,  thie 
rheilmatifm,    obftinate  herpetic  erruptions,  in- 
cipent  depravation  of  the  lungs,  ulcerated  af'- 
fefticms  of  the  urinary  paffages,  &c.     To  this 
general  and  common  adionof  all  kinds  of  milk 
upon    the    animal    economy,    experience   has 
fhown  that  we  may  add  the  particular  a6iion  of 
each  fpecies  of  milk :  that  the  milk  of  the  afs 
is  the  lighteft  and  the  moft  eafily  digefted ;  that 
of  the  goat  much  heavier  and    adapted  for 
ftrorig  and  vigorous  ftomachs,    and  for  thofe 
cafes  in  which  the  body  is  to  be  nouri(hed  and 
invigorated;  that  the  human  milk,  thefweeteft 
and  moft  faccharine,  in  which  the  caleous  part 
is  the  moft  abundant,  is  on  the  contrary  well 
adapted  to  weak  ftomachs  and   difficulty   of 
digeftion.  Accordingly,  it  is^  with  the  intention 
of  fulfiling  thefe  difterent  indications  that  the 
phyiicians  prefcribfr  one  or  the  other  of  the  four 

kind 


kmds  of  milky  the  huiuaii  milk,  gos^';  milk, 
afies'  milk  aad   cowsi'  milk.    Tbey^  tiave  al(a 
trbought  fit  to  divide  the  milk  and:  to;  dilute  it 
ivitb  water,  to  prepa^eifTOBPi  it.  the  whey  or  Ceruni) 
9nd  ta  adminifter  it  ettbi^r  fwe^t.  a«4  claisified^^ 
offoured^  to  combine  the  <MffereBt  kiada  uf 
milk  with  difFereiit  remedies^,  to^  ibfteu  qf  fio>: 
iterate  their  effe&s  by  this  a^ditioa,  €(r  tQ  favour 
the  intromiffion  of  ^this^  liquid  into  the  humours 
by  giviug  it  a  little  more  a^iyity,,  by  correc- 
ting   its    iniipidity^     its*    weight    upoa     th^ 
ilomacb^  its  oceafio&al  aftringent  effe^  or  Qq 
tlio  contrary  its    relaxing  operation.      It  is 
B^ceflary  that  tiie  phyfician  ibould  be  provided 
with  an  accurate  knowledge  of  chen>iilry^  iii 
order  to  be  able  to  prefcribe  thefe  mixtures  an4 
tbefe    conibinations  of  milk    with     difierent^ 
medicinal  fubilances  without   deflroying  the 
propmties  of  the    latter:     thus  he    ought  to 
know  that   lime  water  precipitates  calcareous 
j>hofphatc  from  it  by  pafling  itfelf  into  this  ftat^ 
that  many  metallic  falts  are'  decompofed  in  it, 
and    that  matters    fufceptible    of    acefqence 
coagulate  it.      Laftly,    the  adminiftration  of 
xnilk  in  medicine  has  been  carried  fo  far,  as  to 
impregn-ate  it  with  fome  medicinal  properties 
by  treating  in  different  ways  the  animals  that 
furniih  it,  or  the  nurfe  herfelf  who  fuckles  tho 
infant. 

82.  The  multiplied  refourees  which  the  milk 
of  animals  affords  under  a  thoufanc^  diver- 
fified   forms,    leave  .but    little . .room  for  the 

ufe 


USES    OF    MILK. 


561 


ufe  of  thefe  valuable  liquids  to  arts  not  be-, 
longing  to  the  nourifliment  of  the  body. 
However,  tlioughitbe  not  much  employed  in  the 
arts,  It  is  however  not  without  utility  in  this 
point  of  view*  Milk  that  has  become  four  and 
turbid  is  frequently  employed  in  the  manu- 
fadories  where  fine  tloths  are  dreffed,  in  order 
to  give  them  that  beautiful  white  which  is  not 
improperly  called  milk-white.  It  is  even  be- 
lieved in  thefe  manufaftories  that  no  other  fub- 
ftance  can  be  fubftituted  for  this  lactic  acid, 
though  able  chemifis  have  maintained  that 
the  fulphuric  acid  diluted  with  water  pro- 
duces the  fame  efFe6i  Barrels  filled  with  four 
whey  are  fent  from  the  rich  mountains  of 
Switzerland  into  France,  for  the  purpbfe  of 
being  employed  in  this  procefs  of  bleaching. 
I  have  elfewhere  obferved,  that  the  cafeous 
matter,  kneaded  frefh  with  lime,  ^orms  a  tena- 
cious pafte,  fufceptible  of  hardening,  which  is 
employed  for  cementing  broken  porcelain  to- 
gether. ^  Rancid  butter  is  rendered  fubfervient 
to  a  number  of  ufes  by  the  induftry  of  the 
chemical  arts:  it  is  manufaiflured  into  foap^ 
and  other  compounds. 
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